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Forest Pest Management Forum

Government Conference Centre
Ottawa, Ontario

November 16-18, 1998

The Forest Pest Management Forum is held under the aegis of Natural Resources Canada,
Canadian Forest Service, to provide the opportunity for representatives of provincial and federal
governments and private agencies to review and discuss forest pest control operations in Canada

and related research.

Le forum sur la répression des ravageurs forestiers se déroule sous 1’égide de Ressources
naturelles Canada, Service canadien des foréts, dans le but de donner I’ opportunité aux
représentants des gouvernements fédéral et provinciaux ainse qu’aux organismes privés de passer
en revue et de discuter les activités relatives 2 la répression des ravageurs forestiers, de méme

que la recherche connexe.

Guy K.M. Smith
Natural Resources Canada/Ressources naturelles Canada
Canadian Forest Service/Service canadien des foréts
Sanlt Ste. Marie, Ontario/Sault Ste-Marie (Ontario) -
September 1999

FOR OFFICIAL USE ONLY. This report includes tentative results not sufficiently complete
to justify general release. Such findings, when adequately confirmed, will be released by the
agencies concerned through established channels. Therefore, this report is not intended for
publication and shall not be cited in whole or in part. Material contained in this report is
reproduced as submitted and has not been subjected to peer review or editing by the staff of the

Canadian Forest Service.

POUR USAGE OFFICIEL SEULEMENT. Ce rapport contient des résultats d’essais qui ne -
sont pas encore préts pour une diffusion générale. Une fois confirmés, ils seront publiés par les
organismes en question par les moyens de diffusion établis. Ce rapport n’est donc pas publié
officiellement, et il n’est méme pas permis d’en citer une partie seulement. Les articles qui
paraissent dans ce rapport sont reproduits tels qu’ils on été regus, sans étre soumis 2 une lecture
d’experts ni 3 une révision par le personnel du Service canadien des Foréts.
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Program

1998 Forest Pest Management Forum and Associated Meetings

Sussex Room
Government Conference Centre
Ottawa, Ontario
November 16-18, 1998

Monday November 16

08:30-17:00 Meeting of the Forest Protection Technology Committee
Chair - Gordon Howse Sussex Room

15:30-17:00 Meeting of the Forest Pathology Working Group
Chair - Richard Hamelin =~ Sussex Room Lounge

19:00-21:00 :Meeting of Spray Efficacy Research Group (SERG)
Chair - Bud Irving Sussex Room

Tuesday November 17
08:30-08:45 Forum Welcorning Remarks Pierre Charest

Session I Provincial and U.S. Control Summaries and Pest Updates
Chair: Tom Sterner Sussex Room

08:45 - 09:15 Saskatchewan

09:15 - 09:30 Alberta

09:30 - 09:45 Manitoba

09:45 - 10:00 Discussion period

10:00 - 10:30 Coffee, Posters - Sussex Lounge
10:30 - 10:45 British Columbia

10:45 - 11:15 Nova Scotia

11:15 - 11:30 Newfoundland

11:30 - 11:45 New Brunswick

11:45 - 12:00 Prince Edward Island

12:00 - 13:00 Lunch : Sussex Lounge
13:00 - 13:15 Quebec

13:15 - 13:30 Ontario

13:30 - 13:45 U.S. Forest Service

13:45 - 14:00 Discussion Period
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Tuesday November 17 - continued

SessionII  Ice Storm Monitoring in Eastern Canada and U.S.
Chair: Anthony Hopkin : Sussex Room

14:00 - 14:30 Quebec Clement Bordeleau

14:30 - 15:00 New York  Paul Manion |
15:00 - 15:30 ‘Coffee break, posters Sussex Lounge
15:30 - 15:50 Ontario Taylor Scarr

15:50 - 16:10 Developing an integrated research program in response to the Ice Storm damage
R.A. Lautenschlager

16:10 - 16:30. Discussion Period

16:30 - 17:00 Tabling of Issues raised at the Forest Pest Management Forum
(Resolution of issues Wed. Nov. 18)

Meeting of the Forest Pest Management Forum Steering Committee (closed)
Chair: Errol Caldwell ’ Sussex Lounge

17:00 - 19:00 '
Wednesday November 18, 1998

Session I1I - Regulatory Affairs Update
Chair: Nelson Carter . Sussex Room

08:30 - 08:50 Canada Food Inspection Agency - future direction of domestic programs
Greg Stubbings

08:50 - 09:10 Pest Management Regulatory Agency - harmonization issues related to forestry
and specific forestry products
Wendy Sexsmith and Terry Caunter

09:10 - 09:30 Discussion period

Session IV - Exotic Pests: Assessing the Threats, Managing the Problem

Chair: Thomas Sterner Sussex Room
09:30 - 09:50 CFS Report Ed Hurley
09:50 - 10:10 U.S. Forest Service Report Robert Haack



Wednesday November 18, 1998 - continued

10:10 - 10:40 Coffee break, posters Sussex Lounge

10:40 - 11:00 Exotic Forest Pest Information System (World Pest List)
Doreen Watler

11:00 - 11:20 Research into exotic pests and quarantine issues
Eric Allen :

Session V - Alternative controls - emerging téchnologies and future prospects
Chair: Sussex Room :

11:40 - 12:00 Development of a new array of genetically engineered viruses against the spruce
budworm Basil Arif

12:00 - 13:00 Lunch, posters Sussex Lounge

13:00 - 13:20 Aerial application of a neem-based insecticide, containing azadirachtin, for
control of the pine false webworm, Acantholyda erythrocephala, in Ontario.
D.B. Lyons, B.V. Helson, D.G. Thompson, G.C. Jones, J.W. McFarlane, R.E.
Mickle, A.G. Robinson, and E. G. Kettela

- 13:20 - 13:40 Genetic engineering to improve pest resistance in trees
Ariane Plourde :

Session VI - Research in Support of Integrated Pest Management
Chair: ' ' Sussex Room

13:40 - 14:00 Screening for resistence to White pine weevil - current progress in B.C.
Rene Alfaro

14:00 - 14:20 Spruce Budworm - Cost/benefit analyses of biological control methods
Peter Boxall and Jan Voiney

14:20 - 14:40 White-marked Tussock moth in Nova Scotia Graham Thurston
Balsam fir sawfly in Newfoundland Don Ostaff

Resolution of Issues Raised at the Forest Pest Management Forum.
Chair: Errol Caldwell

Meeting of Forest Pest Management Caucus
Chair: Craig Howard
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Programme

Forum 1998 sur la répression des ravageurs forestiers

Salle Sussex
Centre de conférences du gouvernement
Ottawa (Ontario) :
Du 16 au 18 novembre 1998

Le lundi 16 novembre

8h30-17h Réunion du Comité sur la technologie de protection des foréts
Président - Gordon Howse

Salle Sussex

15 h 30 - 17 h Réunion du Groupe de travail sur la pathologie foresti¢re

Président - Richard Hamelin

Salon Sussex

19h-21h  Réunion du Groupe de recherche sur I'efficacité des pulvérisations (SERG)
Président - Bud Irving

Le mardi 17 novembre

8h30-8h45
Séance I
Président :

8h45-9h15
9h15-9h30
9h30-9h45
9h45-10h
10h-10h30
10h30-10h 45
10h45-11h15
11h15-11h30
11h30-11h45
11h45-12h
12h-13h
13h-13h15
13h15-13h30
13h30-13h45
13h45-14h

Allocution de bienvenue

Salle Sussex

Pierre Charest

Mises & jour sur I’état des ravageurs et sommaires sur les méthodes de
lutte (provinces et Etats-Unis)

Tom Sterner

Saskatchewan

Alberta

Manitoba

Période de discussion
Pause-café, affiches
Colombie-Britannique
Nouvelle-Ecosse
Terre-Neuve
Nouveau-Brunswick
fle-du-Prince-Edouard
Déjeuner

Québec

Ontario

U.S. Forest Service
Période de discussion

Sal]e Sussex

Salon Sussex

Salon Sussex
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Le mardi 17 novembre

Séance 11
Présidente :

14h-14h20
14h20-15h

15h-15h30
15h30-15h 50
15h50-16h 10

16h10-16h 30
16h30-17h

Surveillance a la suite de la tempéte de verglas dans I’Est du Canada et
des Etats-Unis

Anthony Hopkin Salle Sussex
Québec Clément Bordeleau, Michel Chabot
New York Paul Manion

Pause-café, affiches ‘ Salon Sussex
Ontario Taylor Scarr

Elaboration d’un programme de recherche intégrée par suite des dommages
causés par la tempéte de verglas
R.A. Lautenschlager

Période de discussion

Présentation des enjeux ressortis du Forum sur la répression des ravageurs
forestiers

(Résolution des problémes le mercr. 18 nov.)

Réunion du Comité d’organisation du Forum sur la répression des ravageurs forestiers

(2 huis clos)

Président : Errol Caldwell . ~ Salon Sussex

17h-19h - ‘

Le mercredi 18 novembre 1998

Séance 111 Mise & jour sur les affaires réglementaires

Président : Nelson Carter Salle Sussex

8h30-8h50  Agence canadienne d’inspection des aliments - orientation future des
programmes intérieurs '
Greg Stubbings

8h50-9h10 | Agence de réglementation de la lutte antiparasitaire - questions
d’harmonisation concernant la foresterie et certains produits forestiers
Wendy Sexsmith et Terry Caunter

0h10-9h30 Période de discussion

Séance IV Les ravageurs exotiques : évaluer la menace et attaquer le probléme

Président : Thomas Sterner Salle Sussex '

9h30-9h50 Rapport du SCF | Ed Hurley

9h50-10h 10 Rapport du U.S. Forest Service Robert Haack
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Le mercredi 18 novembre 1998

10h 10 - 10 h 40 Pause-caf€, affiches Salon Sussex

10h40-11h Systéme d’information sur les ravageurs forestiers exotiques (Liste mondiale
des ravageurs) Doreen Watler

11h-11h20 Recherche sur les ravageurs exotiques et les questions de quarantaine

Eric Allen
SéanceV Nouvelles méthodes de lutte - technologies naissantes et perspectives
d’avenir

11h40-12h Mise au point d’un nouvel éventail de virus issus du génie génétique pour la
lutte contre la tordeuse des bourgeons de 1’épinette Basil Arif

12h-13h Déjeuner, affiches Salon Sussgx

13h-13h20 Epandage aérien d’un insecticide 2 base de margousier (neem), qui contient de
' P’ azaridirachtine, contre le pamphile 2 téte rouge, Acantholyda
erythrocephala, en Ontario.
D.B. Lyons, B.V. Helson, D.G. Thompson, G.C. Jones, J.W. McFarlane, R.E.
Mickle, A.G. Robinson et E.G. Kettela

13h20- 13 h40 Recours au génie génétique pour améliorer la résistance aux ravageurs chez

les arbres Ariane Plourde
r Séance V1 Recherche & ’appui de la lutte intégrée
r 13 h 40 - 14 h Dépistage en vue d’établir le degré de résistance au charangon du pin blanc -
progres en cours en C.-B. Rene Alfaro

14h-14h 20 La tordeuse des bourgeons de 1’épinette - Analyses cofit-avantage des
méthodes de lutte biologique Peter Boxall et Jan Voiney

14h20- 14 h 40 Lachenille 2 houppes blanches en Nouvelle-Ecosse Graham Thurston
Le diprion du sapin & Terre-Neuve Don Ostaff

r Résolution des problémes ressortis du Forum sur la répression des
ravageurs forestiers

['” Président : Errol Caldwell
Réunion du caucus sur la répression des ravageurs forestiers

r Président : Craig Howard
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Forest Insect Status and Control Activity in 1998, Outlook for 1999 in Newfoundland

H. Crummey
Newfoundland Forest Service

Summary

Control programs were carried out in 1998 for three current insect infestations (Balsam fir sawfly, Yellowheaded
spruce sawfly and Hemlock looper). .

The moderate to severe defoliation of Balsam fir sawfly forecast for 1998 was for 24,000 hectares (ha) to be
affected, with approximately 10,000 ha of this in valuable balsam fir pre-commercially thinned stands. In 1998, a
total of approximately 24,000 ha were defoliated in the moderate and severe categories.

An on-going infestation of Yellowheaded spruce sawfly, mainly in black spruce plantations in central
Newfoundland, caused damage to affected stands. Approximately 1,200 ha of spruce plantations were affected to .
some degree in central NF in 1997 and was expected to continue in 1998.

The Hemlock looper infestation continued on the Northern Peninsula. In 1998, a total of approximately 13,000 ha
were defoliated with about 6,300 ha in the moderate and severe categories.

The Spruce budworm remains at very low levels. No significant defoliation has been detected in the past few years.

A Satin moth infestation on aspen stands in central NF continued in 1998. Some mortality was evident in stands
previously severely defoliated. The larch sawfly caused some general defoliation in central NF but did not appear to
be as extensive as in the past few years. Larch bark beetle was detected on the Avalon Peninsula, around the
Conception Bay South area. The birch leaf miner caused damage along the Gander River.

A total of approximately 7, 200 ha, consisting of six (6) blocks, were treated with biological insecticide (B.t.) to
control the Hemlock looper on the Northern Peninsula.

A total of approximately 3, 200 ha, consisting of sixteen (16) blocks, were treated with the chemical insecticide
Dylox (trichlorfon) to control the Balsam fir sawfly affecting pre-commercially thinned stands of balsam fir in
western Newfoundland.

A total of approximately 845 ha, consisting of twenty-five (25) blocks, were treated with the chemical insecticide
Dylox (trichlorfon) to control the Yellowheaded spruce sawfly, affecting mainly young black spruce plantations in
central Newfoundland. Treatment consisted of one application of Dylox at 750 g a.i. per hectare. Dylox is
registered for control of this insect.

A experimental program was carried out cooperatively between the Department of Forest Resources & Agrifoods,
forest industry and the Canadian Forest Service to test a number of rates of Dylox to better determine the least
amount of insecticide required to achieve acceptable levels of tree protection against Balsam fir sawfly.

Monitoring was required for the operational Dylox programs to determine any effects to non-target organisms.
Sudies were carried out by various agencies and reports are being generated on results obtained. These will be
available at a later time.



Le point sur les ravageurs forestiers et les campagnes de lutte entreprises
contre les ravageurs & Terre-Neuve en 1998 et prévisions pour 1999

H. Crummey
Newfoundland Forest Service

" Sommaire

Des programmes de lutte ont €t¢ entrepris en 1998 en vue de réprimer trois infestations en cours (diprion du sapin,
tenthr2de a téte jaune de I'épinette et arpenteuse de la pruche).

On prévoyait que le diprion du sapin causerait en 1998 des défoliations modérées & graves sur 24 000 ha, dont
10 000 ha de peuplements de sapin baumier de grande valeur ayant déja fait I'objet de coupes précommerciales. Ces
prévisions se sont avérées fondées, puisqu’environ 24 000 ha ont effectivement subi une défoliation modérée &

grave.

L’infestation en cours par la tenthréde 2 téte jaune de I'épinette, principalement dans les plantations d'épinette noire
du centre de la province, a causé des dommages dans les peuplements touchés. Environ 1 200 ha de plantations
d’épinette noire ont €t€ touchés 2 divers degrés dans le centre de la province en 1997. On s’attend a ce que cette
infestation se poursuive en 1998,

L’infestation par I'arpenteuse de la pruche s’est poursuivie dans la péninsule Northern. En 1998, environ 13 000 ha
ont été défoliés, dont 6 300 ha modérément ou gravement. '

Les populations de la tordeuse des bourgeons de I'épinette demeurent trés faibles. Aucun dommage important n’a
é16 signalé au cours des quelques dernidres années. :

. L’infestation par le papillon satiné qui faisait rage dans les peuplements de peuplier faux-tremble du centre de la

.. province s’est poursuivie en 1998. Un certain nombre d’arbres sont morts dans les peuplements gravement défoli€s
au cours des années antérieures. La tenthréde du méleze a causé une défoliation généralisée dans le centre de la
province, mais les dommages semblent moins étendus que ceux des années antérieures. La présence du dendroctone
du méleze a été détectée dans la presqu’ile Avalon, autour de la région de Conception Bay South. La petite mineuse
du bouleau a causé des dommages le long de la riviere Gander. :

Dans la péninsule Northern, environ 7 200 ha scindés en six parcelles ont ét€ traités & I'aide d’ un insecticide
biologique (B.t.) contre I'arpenteuse de la pruche. :

Dans 1’ouest de la province, environ 3 200 ha scindés en 16 parcelleS ont fait I’objet d’un traitement aérien & 1’aide
de I'insecticide chimique Dylox (trichlorfon). Ce traitement aérien visait 2 réprimer I’infestation par le diprion du
sapin qui sévissait dans des peuplements de sapin baumier ayant déja fait I’objet d’une coupe précommerciale.

Dans le centre de la province, un traitement au moyen de I'insecticide chimique Dylox (trichlorfon) a ét€ réalisé
dans 845 ha scindés en 25 parcelles, 2 raison de 750 g de matidre active par hectare. Ce traitement visait a
neutraliser 1'infestation par la tenthréde 2 téte jaune de I'épinette qui faisait rage principalement dans les jeunes
plantations d’épinette noire. Le Dylox est homologué contre ce ravageur.
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Forest Insect Status in 1998, Control Activity in 1998, and Outlook for 1999
in Newfoundland

H. Crummey, Newfoundland Forest Service

At the time of writing, the fall insect defoliation survey has been completed and compiled,
the results have been compiled to report on areas affected by the major insect pests. The fall forecast
survey, used to predict 1999 infestation levels, is underway and once completed, the results will be
used to generate the major insect forecast for 1999. Details of the 1998 control programs are
reported. .

1998 Insect Status:

Three current insect infestations (balsam fir sawfly, yellowheaded spruce sawfly and hemlock
looper) are continuing. The first two are of prime concern to the Newfoundland Forest Service and
forest industry, as both of these are affecting areas which have undergone intensive silviculture and
have been established at considerable cost to maintain sustainable forestry. Control programs were

carried out for the three insects in 1998.

Balsam fir sawfly
The moderate to severe defoliation forecast for 1998 was for 24,000 hectares (ha) to be

affected, with approximately 10,000 ha of this in valuable balsam fir pre-commercially thinned
stands. This major balsam fir sawfly infestation in western Newfoundland continued in 1998 with
populations and damage occurring in much of the area originally forecast. The infestation was
located from Stephenville Crossing - Barachois Brook, northeastward to south of Pinchgut Lake.
Two other pockets of infestation also continued, one on the Burin Peninsula near St. Lawrence and
one in Bay d’Espoir. In 1998, a total of approximately 24,000 ha were defoliated in the moderate
and severe categories with approximately 16,000 ha, 6,000 ha and 2,000 ha in western NF, on the
Burin Peninsula and Bay d’Espoir respectively. Of particular concern is the loss of tree growth
associated with defoliation by this insect in the areas affected and the longer term implications for
areas already damaged and those at risk.

Yellowheaded spruce sawfly

An on-going infestation of yellowheaded spruce sawfly, mainly in black spruce plantations
in central Newfoundland, located in the Frozen Ocean Lake - Crowe Lake - Rolling Pond - Miguels
Lake areas, caused damage to affected stands. Scattered pockets were also detected, with a new
infestation near Brians Pond on the Northern Peninsula and one near Conne Pond in Bay d’Espoir.
Approximately 1,200 ha of spruce plantations were affected to some degree in central NF in 1997
and was expected to continue in 1998. Actual defoliation in central plantations, estimated from
ground surveys, was approximately 400 ha with the majority being light. There were also areas of
moderate and severe defoliation, particularly in stands untreated in the control program.



Hemlock looper

The hemlock looper infestation continued on the Northern Peninsula. Isolated pockets of
infestation were also detected on the Avalon Peninsula, in particular near Paddys Pond. In 1998, a
total of approximately 13,000 ha were defoliated with about 6,300 ha in the moderate and severe
categories. The main areas defoliated on the Northern Peninsula were south of Western Blue Pond,
east and southeast of Eastern Blue Pond, from River of Ponds north to Barr’d Harbour, northeast of
Hawkes Bay, around Leg Pond - Castors River and east of Reefs Harbour.

Other insects

The spruce budworm remains at very low levels. No significant defoliation has been detected
in the past few years.

A satin moth infestation on aspen stands in central NF continued in 1998 and particularly
near Southwest Gander River and an expansion westward near Baie Verte Junction. Damage was
also noted near Sheffield Lake, and on the Bonavista Peninsula in the Lethbridge — Bloomfield areas.
Some mortality was evident in stands previously severely defoliated.

The larch sawfly caused some general defoliation in central NF but did not appear to be as
extensive as in the past few years. Defoliation by this insect was prevalent near Roddickton — Main
Brook on the Northern Peninsula.

Larch bark beetle was detected on the Avalon Peninsula, around the Conception Bay South
area. :

The birch leaf miner caused damage along the Gander River.

Control programs in 1998:
Three control programs and one experimental program were carried out in 1998. The

operational programs to control the hemlock lcoper, balsam fir sawfly and yellowheaded spruce
sawfly were delivered by the province and cost-shared with the forest industry. The experimental
program for balsam fir sawfly, also cost-shared by provincial partners, directly involved the
Canadian Forest Service, with personnel from the Atlantic Region and spray aircraft and pilot from
Sault Ste. Marie, Ontario.

Hemlock Looper:

In 1998, a total of approximately 7, 200 ha, consisting of six (6) blocks, were treated with
biological insecticide (B.t.) to control the hemlock looper on the Northern Peninsula. Treatment
consisted of one application at 40 BIU (billion international units) per hectare. The standard
prescription is usually 30 BIU per ha per application. However, logistics dictated that the higher rate
of 40 BIU be applied. Operations were based out of the paved airstrip at Port au Choix. Spray
operations, using two single-engine Dromader M-18 aircraft spray aircraft, began in the moming
of July 9 and operations for the looper were terminated the evening of July 18, to reposition aircraft

6
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to Stephenville for the balsam fir sawfly program which was the first priority. Spray weather during
the indicated period was less than ideal resulting in only the six blocks receiving treatment. Frequent
rain and wind factors influenced spray operations.

A more detailed report on the hemlock looper program is in preparation and will be available
from the Department of Forest Resources & Agrifoods when completed.

Balsam Fir Sawfly:
In 1998, a total of approximately 3, 200 ha, consisting of sixteen (16) blocks, were treated

with the chemical insecticide Dylox (trichlorfon) to control the balsam fir sawfly affecting pre-
commercially thinned stands of balsam fir in western Newfoundland. Treatment consisted of one
application at 750 grams(g) of active ingredient (a.i.) per hectare. Dylox, an insecticide registered
for a number of agriculture and forest uses, had to receive ‘Emergency Use’ registration from Health
Canada - Pest Management Regulatory Agency to allow treatment to control this sawfly, as there was
no other practical control product available. Operations were based out of Stephenville Airport and
utilized the two single-engine Dromader M-18 spray aircraft. Treatment started in the morning of
July 27 and operations were completed the momning of August 2. Weather and logistic delays were
encountered prior to commencement of treatment. Spray weather during the indicated period also
delayed treatment. Of significance were the 200 metre buffer zone requirements around all water
bodies which limited treatment of infested areas and the environmental monitoring requirements,
both of which were conditions of the provincial spray licence. As aresult of logistics and the various
requirements, treatment was carried out later than was ideal and this influenced the level of
defoliation observed.

A more detailed report of the balsam fir sawfly program is in preparation and will be
available from the Department of Forest Resources & Agrifoods when completed. '

Yellowheaded Spruce Sawfly: :

In 1998, a total of approximately 845 ha, consisting of twenty-five (25) blocks, were treated
with the chemical insecticide Dylox (trichlorfon) to control this sawfly, affecting mainly young black
spruce plantations in central Newfoundland. Treatment consisted of one application of Dylox at 750
g a.i. per hectare. Dylox is registered for control of this insect. Operations were based out of
temporary sites situated close to the blocks and utilized a Bell 206B spray helicopter. Treatment was
carried out between July 27 and July 31. Some weather delays were encountered. Of significance
with this program, as with the balsam fir program, were the 200 metre buffer zone requirements
around all water bodies which limited treatment of infested areas.

A more detailed report of the yellowheaded spruce sawfly program is in preparation and will
be available from the Department of Forest Resources & Agrifoods when completed.

Experimental Balsam Fir Sawfly Program:
In 1998, an experimental program was carried out cooperatively between the Department of
Forest Resources & Agrifoods, forest industry and the Canadian Forest Service to test a number of

7



rates of Dylox to better determine the least amount of insecticide required to achieve acceptable
levels of tree protection. Dylox rates of 250 g a.i., 500 g a.i. and 750 g a.i. were applied in one
application to three blocks (combined total of approximately 370 ha in western Newfoundland) using
the Canadian Forest Service experimental spray aircraft (Cessna AgTruck) out of Ontario. Reported
results are very encouraging that lower dosage levels could be successful in controlling this insect.

A more detailed report of the experimental program is in preparation and will be available
from the Department of Forest Resources & Agrifoods when finalized.

1998 Dylox Environmental Monitoring Requirements:
Monitoring was required for the operational Dylox programs to determine any effects to non-

target organisms. These consisted of: water samples and benthic invertebrate studies; fish impacts
(brain cholinesterase levels); bird impacts (brain cholinesterase levels) on three species of song birds;
residue levels in liver and muscle tissue of rabbits (snowshoe hare); terrestrial invertebrate (insect)
impacts; and water samples collected from cabin areas adjacent to treatment blocks. These studies
were carried out by various agencies and reports are being generated on results obtained. These will
be available at a later time.

Research Initiative on Sawfly:
A research initiative was started in 1997 by the Canadian Forest Service - Atlantic Region,

with the forest industry ( Abitibi Consolidated and Corner Brook Pulp & Paper ) and the
‘Newfoundland Forest Service as partners, to look at the balsam fir sawfly in particular (but also the
yellowheaded spruce sawfly) to determine what naturally occurring control agents, including virus
and parasites, are present and their influence on the current outbreak(s); the influence of thinned or
planted stands on the present outbreak(s) compared with unthinned or natural regeneration,
particularly for the balsam fir sawfly; the overall tree impacts of these infestations and what the
longer term trends will be with respect to tree recovery and continued increment growth. This work
continued in 1998 and will continue in 1999 as well. Reports will be submitted by CFS as results
are determined.

1999 Forecast:

The annual fall forecast survey, used to predict forest insect levels for 1999, has been
completed for two insects, the hemlock looper and balsam fir sawfly (there is no practical fall
forecast survey for yellowheaded spruce sawfly). At the time of writing, results are being complied
and will be reported later.

Balsam Fir Sawfly:
In general terms, the balsam fir sawfly infestation in 1999 is expected to continue in the areas

identified. Infestation areas on the west coast are not expected to expand significantly and damage
will probably be generally confined to the 1998 boundaries.
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Yellowheaded spruce sawfly
No specific forecast is generated for the yellowheaded spruce sawfly due to the

3

[@' overw.intering. stage not being readily sampled. However, based on the defoliation observed, the
( 1999 .mfes._tatxon is expected to continue in the same general areas as in 1998. The extent, and
- severity will not be known until eggs are laid in early summer.

| .

Hemlock looper
Areas expected to be affected in 1999 are on the Northern Peninsula from River of Ponds -

Eastern Blue Pond northward to Hawkes Bay - Leg Pond — Plum Poin Faint . . s
. . . 5 ! - t vicinity. Itis anti

some increase in the infestation will occur in the northern part of the infeStatti)(,m. Sc:?tecredlpa:)?;g;z
of infestation are also expected elsewhere on the Northern Peninsula and on the Avalon Peninsula
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Status of some Forest Pests in Nova Scotia

Eric Georgeson, Provincial Entomologist
- Nova Scotia Department of Natural Resources
Integrated Pest Management Section
P.O. Box Shubenacadie, NS BON 2H0

Summary

The winter of 1997-98 was a repeat of the last three winters, being mild with little snow. Spring
came quickly and the seasons ran about 2-3 weeks ahead of normal in terms of heat units. A
large area suffered abiotic damage that showed up as premature leaf coloring and drop. This was
an area of approximately 50,000 hectares and ran from Eastern Cumberland County through to
Centra Nova Scotia.

There was a rapid population buildup of Whitemarked tussock moth in Nova Scotia. Severe
defoliation went from zero in 1996 to 202, 751 hectares in 1997. Severe defoliation occurred in
over 18, 194 hectares causing heavy damage to all balsam fir trees in this area. The results of a
province wide egg mass count completed in 1997 show 1.4 million hectares with some level of
tussock moth population.

A spray program against the Whitemarked tussock moth was undertaken in 1998 in Central and
Northern Nova Scotia. Resources were allotted to treat 60,000 hectares of high value balsam fir
stands at the greatest risk. These areas were divided into 331 treatment blocks. A double
application of Foray 48B was aerially applied at the rate of 4.0 litres or 50 BIU/hectare. A
massive disease-induced population collapse occurred later in the summer after the treatment

program.

No defoliation was found caused by the Spruce budworm. There is concern that with the drought
of 1997 the large flower crop on spruce and fir trees could ‘kickstart’ the budworm population

again.

Low populations of the Eastern blackheaded budworm could be found all over Cape Breton,
especially in the Highlands. The Spruce beetle continues to expand in distribution and density
across the Province. The population density and distribution of Balsam fir sawfly continues to
spread in Eastern and Northern Nova Scotia. Last year we mapped 27,200 hectares of moderate
and severe defoliation. The Hemlock looper population has for the most part crashed on Cape
Breton Island. There was no treatment program in 1998. The Balsam woolly adelgid started to
increase greatly in density and distribution within the province.
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Activité de quelques ravageurs forestiers importants en Nouvelle-Ecosse

Eric Georgeson, entomologiste provincial
Nova Scotia of Natural Resources
Integrated Pest Management Section
P.O. Box Shubenacadie, NS BON 2HO

Sommaire

A Pinstar des trois hivers précédents, I’hiver 1997-1998 a été doux et les précipitations, peu abondantes.
Le printemps a été hétif et les saisons ont progressé rapidement, le cumul des unités thermiques étant en
avance de deux  trois semaines par rapport & la normale. Sur un vaste territoire, des dommages biotiques
importants se manifestant sous la forme d'une coloration et chute précoces du feuillage ont été observés.

Ce secteur couvrait environ S0 000 ha et s’étendait du canton d’Eastern Cumberland jusqu’au centre de
la province.

Les effectifs de la chenille 2 houppes blanches ont augmenté subitement. Alors qu’aucune défoliation
importante n’avait été signalée en 1996, des dommages ont été observés sur 202 751 haen 1997;

18 194 ha ont été gravement défoliés, et tous les sapins baumiers de cette région ont subi de lourds
dommages. Un dénombrement des masses d’oeufs réalisé & I'échelle de la province en 1997 a révélé que
1,4 million d’hectares étaient infestés & divers degrés par le ravageur.

Un campagne de lutte contre la chenille & houppes blanches a ¢té entreprise en 1998 dans le centre et le
nord de la province. Les ressources affectées ont permis de traiter 60 000 ha de peuplements de sapin
baumier de grande valeur considérés comme particuliérement menacés. Aux fins des traitements, cette
superficie a été divisée en 331 parcelles. Une double application aérienne de Foray 48B i la dose de
4,0 L ou 50 MUL/ha a été effectuée. Plus tard au cours de I’été, apres les traitements, les populations du
ravageur se sont effondrées brusquement sous I’action du pathogéne.

Aucune défoliation imputable 2 la tordeuse des bourgeons de I’épinette n’a été signalée. On craint
toutefois qu’en stimulant la floraison des €pinettes et des sapins baumiers, la sécheresse de 1997 ait
favorisé le déclenchement de nouvelles infestations.

Les populations de la tordeuse 2 téte noire de I'épinette sont demeurées faibles dans toute I'lle du
Cap-Breton, en particulier dans les hautes terres. Le dendroctone de I’épinette a continué d’étendre son
aire de répartition dans la province, et ses effectifs ont continué d’augmenter. La méme tendance a été
observée chez le diprion du sapin dans I'est et le nord de la province. L’année dernigre, 27 000 ha ont été
modérément ou gravement défoliés. Les effectifs de I'arpenteuse de la pruche se sont effondrés a peu
prés partout dans I'ile du Cap-Breton, si bien qu’aucun traitement contre ce ravageur n’a été entrepris en
1998. La densité des populations du puceron lanigére du sapin a commencé A augmenter
considérablement, et le ravageur a étendu son aire de répartition dans la province.
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Please Note:

This is only preliminary report since data is still being analyzed and assembled at the time of
writing. For a more finished report please contact me at the following address sometime early

in 1999 for the annual report.

Eric Georgeson, Provincial Entomologist
Nova Scotia Department of Natural Resources
Integrated Pest Management Section

P.O. Box 130 Shubenacadie, N.S. BON 2HO
Phone: (902)758-2232

Fax: (902)758-3210
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Introduction:

Integrated Pest Management (IPM) is a section within the Forest Protection Subdivision of the

Nova Scotia Department of Natural Resources. The main responsibilities of this section are

to:

a) identify, monitor, and assess insect populations and forest disease conditions in Nova
Scotia (primarily forest pests).

b) organize and conduct the vegetation management spray operation on Crown Land and
control of noxious weeds in Provincial Parks.

c) we also recommend management strategies and carry out forest insect and disease
education project and displays.

There are also various research projects and surveys that we are involved in with the Federal

Government and private industry.
Integrated pest management has offices and a lab in Shubenacadie. The lab is otherwise

known as the Insectary. Four permanent staff members and varying numbers of casual staff

carry out the duties of the section on a province wide scale.
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General Overview:

The winter of 1997-1998 was a repeat of the last three winters, being mild with little snow. In
most areas there was little frost in the ground and this combined with strong winds caused
more windfalls than expected. An ice storm 8-10 January 1998 caused much damage in the

Annapolis Valley and Western Cumberland County.

Spring came quickly and the seasons ran about 2-3 weeks ahead of normal regarding heat
_units. A very heavy cone crop was noted on most softwood trees. This was in response to the

1997 drought in Nova Scotia.

A large area suffered abiotic damage that showed up as premature leaf coloring and drop along
the Cbbequid Mountains. This was an area of approximately 50,000 hectares and ran from

Eastern Cumberland County through to Central Nova Scotia (Figure 6 )

Spruce Budworm, Choristoneura fumiferana (Clem.):

IPM conducted and aerial survey to determine the extent of defoliation caused by the spruce
budworm. No defoliation was found in 1998. A province wide pheromone trap system was
set up with 130 traps. Moths were found in some of the Cape Breton traps, but not in large

numbers.

The annual L-2 survey had been delayed due to the need to do the whitemarked tussock moth

egg mass survey. It now is underway with 65 sample points being collected province wide.
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There is concern that with the drought of 1997 the large flower cup on spruce and fir trees
could “kickstart’ the budworm population in this province once again. The placement of
pheromone traps and L-2 points is shown in Figure 1.

Al

Eastern Blackheaded Budworm, Acleris variana (Fern):

Low populations of this insect could be found all over Cape Breton in general and especially in
the Cape Breton Highlands. Defoliation caused by this insect was easily detected from ground
observations, with the larva still present in its feeding chamber. This insect was also found in

scattered locations in Eastern Nova Scotia.

Spruce Beetle, Dendroctonus rufipennis(Kirby): -
The beetle population continues to expand in distribution and density across the Province. The -
most active areas of expansion remains in the North Mountain and Digby Neck area of
Western Nova Scotia and lowland Cape Breton where white spruce occurs. It is estimated that
at least 10,000-15,000 hectares of mainly mature white spruce are affected and suffering
mortality (Figure 2). Infestation of the beetle is causing an interesting problem within the

Provincial Park system in regards to harvesting. Parks would like to see nature take its course

_ with no harvesting of dead and dying trees. However questions of health and safety, and due

diligence are being brought up when these dead trees overhang camping sites and trails.

Balsam Fir Sawfly, Neodiprion abietis (Harr.):

The population density and distribution for this insect continues to spread in Eastern and
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Northern Nova Scotia (Figure 3). Last year we had mapped 27,200 hectares of moderate and
severe defoliation. Unfortunately we were not able to do an aerial survey in 1998. Figure 3 is
based on ground searches. A serious situation is developing in the Cape Breton Highlands
where some low to moderate defoliation has occurred on the large natural monoculture of
balsam fir. Indications are that the sawfly populations are low but widely spread. If it flared
up like it did at New Harbour and surrounding area in 1995, this would have a great impact on

this major wood production area in the highlands.

Hemlock Looper, Lambdina f. Fiscellaria (Guen.):

The hemlock looper population has for the most part crashed on Cape Breton Island. The only
-active population is from the Canso Strait up the Western side of the Island. The 1997 egg

survey found 1.6 million heétares with some level of hemlock looper populaiion, (Figure 4).

The area at most risk to moderate to high population levels were along the Canso Strait and

consisted of 22,000 hectares.

There was no treatment program for 1998. The 1998 egg survey is still underway at the time
of writing. We are expecting to process 500 points, this will give us a good idea of the "areas

at risk" for 1999.

Balsam Woolly Adelgid, Adelges piceae (Ratz):

This insect has started to increase greatly in density and distribution within the province. The
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problem is that the insect is spreading faster than can be controlled by normal preventive
measures of cutting and removing infected trees. A survey is underway to determine the areas
that are suffering the most losses. Indications are that the eastern end of Antigonish and

Guysborough Counties are being the hardest hit (figure 5).

Pine Shoot Beetle, Tomicus piniperda (L.):

The annual pine shoot beetle visual survey was completed late this summer in N.S. Thirty

three (33) sites were searched and no finds were made (figure 7).

Whitemarked Tussock Moth, Orgyia leucostigma (J.E. Smith):
There was a rapid population buildup of this insect in the province. Areas showing any level
of defoliation went from zero in 1996, to 202,751 hectares in 1997. Severe defoliation

occurred in over 18,194 hectares causing heavy damage to all balsam fir trees in this area.

A province wide egg mass count completed in 1997 show a large area of 450,000 hectares
with moderate and high egg mass numbers. The total survey results show 1.4 million hectares

with some level of tussock moth population (figure 8).

A spray program was undertaken in 1998 in Central and Northern Nova Scotia. Resources
were allotted to do 60,000 hectares of high value balsam fir stands at the most risk. These

areas were divided into 331 treatment blocks (figure 10).A double application of Foray 48B

was aerially applied at the rate of 4.0 liters or 50 BIU/hectares.
2|




A massive disease induced population collapse occurred later in the summer after the
Treatment program. This complicated data analysis considerably. The reduction of larval
survival in the 400 plot trees in the study was 75.8%. The range of knockdown was from

13.6% to 100% (figure 11 &12).

A more complete report is in the final stages of being prepared and will be available later this

year upon request. The average relative foliage saved was 68%.
A massive egg mass search is underway in the province and should be completed by the 1% of

December. It appears that the population is crashing especially when compared to the 1997

-whitemarked tussock moth egg mass survey (figure 9).
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SPRUCE BUDWORM SURVEY
SAMPLE POINT LOCATIONS
1998

e — Phecomone Traps

® — L-2 points
1M NSDNR

Figure 1.
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White and red spruce stands being attacked by Spruce
Beetle, Dendroctonus rufipennis. 1998

Figure 2.
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BALSAM WOOLLY ADELGID
Occurrence Sept., 1998
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PINE SHOOT BEETLE SURVEY
Sept., 1998
Scotch Pine Plantations

o - All points negative:

Figure 7.
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Whitemarked Tussock Moth
(Orygia leucostigma Fitch)

Egg Mass Survey, Fall 1997
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Whitemarked Tussock Moth

Fungus Survey 1998
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. - Severe (76-100 %)

Figu’re 11.
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FORESTRY PESTS
PRINCE EDWARD ISLAND - 1998

Conifer Species

An excellent growing season for conifer species with above average amount of precipitation

during shoot elongation. 197.1 mm rainfall received in June is compared w1th a thirty year
“average of 91.1 mm.

No notable defoliation of spruce/fir stand types. There were trace levels of defoliation found in
Central Queens Co. on Balsam Fir stands from Spruce Budworm.

Eastern Spruce Gall Adelgid - White spruce and Norway Spruce plantations have been
moderately infested causing shoot die back in Kings and Queen’s Co.

Eastern Larch Bark Beetle - Widespread in Prince Co. Causing moderate to severe damage in
pole and mature Eastern Larch stands. The insect has spread to Queens and southern King’s
County causing low to moderate damage at present.

European Larch Canker - No new finds in 1998 outside the quarantined area in Prince Co.

Yellow Headed Spruce Sawfly - Found in trace levels across the province in Black Spruce
plantations established on abandoned agricultural land.

Sirococcus Shoot Blight - Found in all three counties. The disease is presently infecting only
Red Pine plantations and not natural stands. The disease is spreading and causing mortality in
Southern Kxngs/Queens Co. The only control to date includes harvesting severely mfected
plantations circa 1950's origin.

White Pine Weevil - Causing low to moderate damage in Eastern White Pine and Norway
Spruce plantations across the province.

M:&S_h@ﬂ_\@t_h - Moderate to low levels of damage in young Red Pine plantations
across the province. :

Deciduous Species:

Dutch Elm Disease - The disease continues to spread rapidly across the province in 1998.

Several new finds in Queens Co. in 1998. The city of Charlottetown is implementing a control
program to protect city’s elms. All three counties are infected.

Bronze Birch Borer - Repeated attacks have weakened and killed hundreds of White Blrch trees

in the Charlottetown area. The insect is also killing White birch in rural area in Queens Co. This
insect is primarily the concern of homeowners with ornamental White Birch planted in yards.
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Birch Leaf Miner

Apple Leaf Skeletonizer
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Forest Pest Conditions in New Brunswick in 1998

N. Carter, L. Hartling, D. Lavigne and W. Patterson
Department of Natural Resources and Energy
Forest Pest Management Section
P.O. Box 6000
Fredericton, NB E3B 5H1

Summary

The last area of defoliation by Spruce budworm in New Brunswick (4 000 ha.) was detected in
1995. No defoliation was forecast for 1998 and none was detected. No operational controls have
been applied since 1995. Populations of spruce budworm thus remain at endemic levels around
the Province and no defoliation is forecast for 1999 and no control is needed.

Defoliation by Jack pine budworm has not been detected since 1983. Nonetheless, because of the
importance of jack pine, in natural stands and plantations, to the Provincial wood supply, annual
monitoring has been conducted using various levels of pheromone trapping (previously most
were courtesy of the former Forest Insect and Disease Survey). Populations of jack pine
budworm thus remain at endemic levels around the Province and no defoliation is forecast for
1999 and no control is needed.

The only reported outbreak of Hemlock looper in New Brunswick occurred from 1989-1993.
Controls were applied in 1990, 1991 and 1993. No defoliation was forecast for 1998 and none
was detected.

The population explosion of Whitemarked tussock moth in Nova Scotia in 1997 coupled with
their forecast for 1998 caused great interest in New Brunswick because the last outbreak back in
the late 1970s made its presence known in both Provinces. In 1998, ground and aerial surveys
failed to detect any significant evidence of whitemarked tussock moth.

Surveys in 1998 confirmed the presence of detectable low-level damage by Yellowheaded spruce
sawfly in 8 black spruce plantations in southeastern New Brunswick, suggesting that populations
have likely returned to endemic levels. :

Defoliation by Satin moth has been detected for the past few years at the end of the last outbreak

of forest tent caterpillar. In 1998, an aerial survey detected defoliation over approximately 33 800
ha, mostly in the same general areas attacked last year.
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Activité des ravageurs forestiers au Nouveau-Brunswick en 1998

N. Carter, L. Hartling, D, Lavigne et W. Patterson
Ministére des Ressources naturelles et de I’Energie
Section de ]a lutte contre les ravageurs forestiers
C.P. 6000
Frédéricton (N.-B.) E3B 5H1

Sommaire

La demnitre zoné défoliée par la tordeuse des bourgeons de 1’épinette an Nouvean-Brunswick, d’une
superficie de 4 000 ha, a été découverte en 1995. Conformément aux prévisions, aucune défoliation n’a
été signalée en 1998. Aucun traitement 2 grande échelle n’a ét€ entrepris depuis 1995. Les populations de
]a tordeuse semblent se maintenir au seuil endémique partout dans la province, et aucune défoliation ni
aucun traitement ne sont prévus pour 1999.

Aucune défoliation par la tordeuse du pin gris n’a été signalée depuis 1983. Néanmoins, en raison de
I'importance des dommages que ce ravageur peut provoquer dans les peuplements naturels et les
plantations et de la menace qu’il représente pour 1’approvisionnement en bois de la province, des
programmes de surveillance d’intensité diverse & I"aide de pi2ges & phéromone ont €t€ mis en oeuvre (au
cours des années antérieures, la plupart des relevés étaient menés 2 bien dans le cadre du Relevé des
insectes et des maladies des arbres). Les populations de la tordeuse du pin gris demeurent pour I’instant
au seuil endémique a I'échelle de la province, et aucune défoliation ni aucun traitement ne sont prévus
pour 1999.

En ce qui concerne 1’arpenteuse de la pruche, la seule infestation signalée au Nouveau-Brunswick a fait
rage de 1989 & 1993. Des traitements ont été effectués en 1990, 1991 et 1993. Conformément aux
prévisions, aucune défoliation n’a été observée en 1998. :

L’augmentation subite des effectifs de la chenille 2 houppes blanches observée en 1997 en
Nouvelle-Ecosse et les prévisions laissant présager des défoliations importantes en 1998 constituaient
une source d’inquiétude au Nouvean-Brunswick, car ce ravageur avait sévi dans les deux provinces lors
de la dernitre infestation survenue vers la fin des années 1970. Les relevés effectués par voie terrestre et
aérienne en 1998 n’ont cependant révélé aucun foyer d’infestation important.

Les relevés de 1998 ont confirmé la présence de faibles défoliations détectables causées par la tenthréde
2 téte jaune de I'épinette dans huit plantations d’épinette noire, dans le sud-est du Nouveau-Brunswick.
Ces observations donnent  croire que les populations du ravageur sont probablement revenues & un seuil

endémique.

Au cours des demiéres années, les dommages causés par le papillon satiné ont ét€ détectés vers la fin de
la derniére infestation par la livrée des foréts. Un relevé aérien effectué en 1998 a révélé la présence de
défoliation sur environ 33 800 ha. La majeure partie de ce territoire était compris dans la zone infestée
par le ravageur I’année précédente.
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Forest Pest Conditions in New Brunswick in 1998

N. Carter, L. Hartling, D. Lavigne and W. Patterson
Department of Natural Resources and Energy
Forest Pest Management Section
P.O. Box 6000
Fredericton, NB E3B 5H1

Spruce Budworm

The last area of defoliation by spruce budworm in New Brunswick (4 000 ha.) was detected in 1995.
No defoliation was forecast for 1998 and none was detected. No operational controls have been

applied since 1995.

In 1998, a pheromone monitoring survey was conducted (by DNRE) consisting of the uniform
deployment of 151 Delta pheromone traps around the Province. Of the 148 traps that were
retrieved, 99 (67%) had no moths present, and the maximum catch in the remaining 49 (33%)
was only 10 moths/trap. These numbers are somewhat similar to 1997, and both are lower than
trap catches in 1996. .

1.D. Irving Limited also placed out pheromone traps on their freehold limits in the southeast
(Sussex area) and west-central (Deersdale area) parts of the Province. Results were similar to
those from the operational survey conducted by DNRE, except at the Parkindale Seed Orchard
where 4 traps yielded 37-63 moths/trap: Past experience indicates that these counts do not
indicate populations that will cause defoliation in 1999.

An overwintering L2 survey was also conducted with modifications to the usual operational
methods, though geographic distribution around the Province was maintained. The number of
sample locations was reduced from several hundred to only 75 (i.e. at half the pheromone trap
plots). At 50 plots, the usual plot sampling density of 3 trees/plot was maintained; at the
remaining 25 plots 30 trees/plot were sampled. Of the 900 branches thus collected, only 4 larvae
were found (i.e. 2 from one plot of 30 trees, and 1 each from two other 30-tree plots).

Populations of spruce budworm thus remain at endemic levels around the Province and no
defoliation is forecast for 1999 and no control is needed.

Jack Pine Budworm

Defoliation by this insect has not been detected since 1983. Nonetheless, because of the
importance of jack pine, in natural stands and plantations, to the Provincial wood supply, annual
monitoring has been conducted using various levels of pheromone trapping (previously most
were courtesy of the former Forest Insect and Disease Survey). In 1998, DNRE placed out 52
Delta pheromone traps and all were retrieved. Of these, 30 (56%) had no moths, 8 (15%) had 1
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moth/trap, and the remaining 14 (27%) had catches from 2-8 moths/trap. Last year, all traps were
negative. .

Populations of jack pine budworm thus remain at endemic levels around the Province and no
defoliation is forecast for 1999 and no control is needed.

Hemlock Looper

The only reported outbreak of hemlock looper in New Brunswick occurred from 1989-1993.
Controls were applied in 1990, 1991 and 1993. No defoliation was forecast for 1998 and none
was detected.

A pheromone trapping survey (by DNRE) was conducted around the Province and consisted of
the deployment of 103 Multipher traps, of which 95 were retrieved. The overall mean Provincial
trap catch was 123 moths/trap, which was slightly lower than the mean of 160 moths/trap in
1997. Trap catches were subjected to “Kriging” analyses and back transformed to arbitrary
classes of 100 moths/trap. This procedure suggested that compared with 1997, populations were
marginally lower in the southeast and southwest parts of the Province and slightly higher in the
northwest and northeast parts, with highest populations close to the northwest corner at the
border with Quebec. Based on previous experience, these trap catches are not expected to
represent populations capable of causing any significant defoliation in 1999, and no control is
needed.

~ J1.D. Irving Limited placed out pheromone traps orn their freehold limits in the southeast (Sussex
area) and west-central (Deersdale area) parts of the Province. Results in both cases were similar
to those obtained by DNRE in the provincial survey.

Whitemarked Tussock Moth

The population explosion of this insect in Nova Scotia in 1997 coupled with their forecast for
1998 caused great interest in New Brunswick because the last outbreak back in the late 1970s
made its presence known in both Provinces. Although no egg masses were detected in New
Brunswick in samples examined in the fall/winter of 1997/98, it was decided that efforts would
be made to look for whitemarked tussock moth in 1998. Also, due to concerns expressed by the
Province’s forest industry, information sessions were held with them, private woodlot owners
and Regional department staff.

In 1998, ground and aerial surveys failed to detect any significant evidence of whitemarked
tussock moth. Nonetheless, during the fall 138 locations were examined for egg masses (none
was found) or other life stages there might be (some incidental findings). In addition, a
pheromone trapping survey was conducted, consisting of the deployment of 59 Multipher traps in
the southeast (mostly) and other selected locations around the Province. All traps were retrieved
and only 5 (8%) were positive with 1-4 moths/trap. Whereas this is the first time we used this

42

3 4 3 3

.3

3

-3

— 5 13



3

particular pheromone, the overall data and related observations suggest that no large-scale
outbreak of this insect is likely in 1999 and no control is needed. {Of interest, 19 (32%) of these
pheromone traps caught moths (range 1-9 moths/trap) of the closely related rusty tussock moth].

Yellowheaded Spruce Sawfly

Surveys in 1998 confirmed the presence of detectable low-level damage by yeﬂoWheaded spruce
sawfly in 8 black spruce plantations in southeastern New Brunswick, suggesting that populations

" have likely returned to endemic levels. In the north-central area, some increases occurred as 5

plantations were found with moderate damage, 3 with severe damage, and 43 with detectable to
light damage. One of the severe areas was a black spruce progeny test that might have been
rendered useless as a result of the damage. :

Balsam Fir Sawfly
No significant defoliation detected in 1998.

Gypsy Moth

No defoliation by gypsy moth was forecast for 1998 and none was detected. In fact, since its
presence was re-discovered in 1981 (after an absence of some 40 years), the only defoliation ever
reported, except for individual tree feeding, was 4 ha of second-growth poplar in 1987.

Activities conducted in 1998 consisted of: pheromone trapping, life stage/egg mass surveys, and
the second year of a parasitoid release. Because the usual pheromone “cotton” lure was replaced
by a “string” lure this year, a small trial (using both Delta sticky traps and Multipher traps) was
done to compare lure types. Within each type of trap, no significant differences were detected in
numbers of moths caught thus confirming that corrections were not needed to account for the
different type of lure used this year.

For survey purposes, Delta pheromone traps were generally placed outside the regulated areas
known to have established populations of gypsy moth. A total of 360 traps were deployed by:
DNRE (106), CFS/Parks Canada (41), and the Canadian Food and Inspection Agency (213). A
total of 342 traps were retrieved, of which 214 (62.5%) were negative, 112 (32.7%) had 1-10
mothsi/trap, 13 (3.8%) had 11-20 moths/trap, and only 3 (0.9%) had >20 moths/trap. There was
no evidence of “blow-ins” from outside jurisdictions; hence it is believed that trap catches
outside the regulated areas represent redistribution of local moths.

During the life stage/egg mass survey 229 sites were examined using a timed search method. Of
these, 166 were negative, 42 had new egg masses, and 21 had old egg masses. Only 4 new
positive sites were found outside the currently regulated parishes within the Province. These
were: 2 in Woodstock Parish at Woodstock; and 2 in Westfield Parish, viz. 1 at Morrisdale, and 1
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at Carters Point. Onl)'l the latter, however, had evidence of a reproducing population, i.e. 1 old
egg mass, 1 larval skin, 2 pupal skins and 1 new egg mass).

A total of 75 sites had each been surveyed in each of the past two years. The number of new egg
masses/person hour searching this year was 2.9 compared to 3.1 last year and 9.7 the year before.
Thus, after the significant decline in 1996, populations appear not to be increasing according to
the methods used in this survey.
Ceranthia samarensis (Villeneuve) is a parasitoid that attacks low-level populations of gypsy
moth in Europe, and has been introduced into Ontario in recent years. In New Brunswick, in
1997, a small-scale open release of ¢.130 gravid females was made, but no evidence of successful
attack was found. In 1998, the release of a greater number of parasitoids was anticipated, but due
to a rearing problem, only 58 gravid female adults became available (courtesy CFS-Laurentian).
These were divided and released (with permission of Georgia Pacific on their property in
southwestern N.B.) in 3 cages, each built around a small red oak tree on which ¢.600 gypsy moth
larvae had been *“seeded”. Larval collections (n=1613) and subsequent rearing recovered 76
Ceranthia puparia, of which 74 have been buried on site to attempt to determine overwinter
survivorship under local conditions. Follow-up work in 1999 and beyond depends upon supply of
parasitoids.

Satin Moth

Defoliation by satin. moth has been detected for the past few years at the.end of the last outbreak
of forest tent caterpillar. In 1998, an aerial survey detected defoliation over approximately 33 800
ha, mostly in the same general areas attacked last year. '

European Larch Canker

Surveys done by the Canadian Forest Service in 1998 did not detect any new sites positive for
European larch canker outside the regulated area in New Brunswick.

Scleroderris Canker - Eurbpean Race
No change. Only one site has been determined to be positive in northwestern New Brunswick.
Butternut Canker

No change. Surveys by the Canadian Forest Service did not detect any new sites positive for
butternut canker in 1998. -
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Forest Insect and Disease Conditions in Quebec in 1988

Clément Bordeleau
Direction de la conservation des foréts
Ministere des ressources naturelles du Québec

Summary
In 1998, the spruce budworm, the hemlock looper and the larch casebearer were the major insect
contributors of softwood defoliation. Damage caused by these insects increased significantly
since last year. In hardwood forests, the large aspen tortrix and the birch casebearer continued to
be the most important insect problems. However, the defoliation caused by these forest pests was

generally localised. Extreme weather conditions also caused significant damage during the year,
both in plantations and in natural forests.

The major highlights were :

« the spread of the spruce budworm infestation in the Ottawa region as well as the identification
of two new infestation areas, namely one in the Eastern Township region and one in the
Saguenay-Lac-Saint-Jean region;

« the detection of a major infestation of the hemlock looper in the Cdte-Nord region and the
decline of an infestation in the Gaspésie—iles-de-la-Madeleine region; .

« the endemic state of jackpine budworm populations;
« the damage caused by the larch casebearer in most of the regions of Québec;
« the spread of large aspen tortrix populations in central Québec;

« the presence, still, of significant damage caused by the birch casebearer in the northwestern
region of lac Saint-Jean; ‘

o the spread of forest tent caterpillar populations in the Abitibi-Témiscamingue region;
« the seriousness of the damage caused by the ice storm of 1998;

o the reduction of yellow-headed spruce sawfly populations.
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RESUME

La tordense des bourgeons de I'épinette, 1'arpenteuse de la pruche et e porte-case du méléze ont
été en 1998 les principaux insectes défoliateurs des résineux. Les dégits qu'ils ont causés ont
connu upe progression marquée par rapport  I'année derniére. Dans les foréts feuillues, la
tordeuse du tremble et le porte-case du bouleau sont demeurés les problémes entomologiques les
plus importants. Les défoliations attribuables 2 'action de ces ravageurs somt toutefois
demeurées généralement localisées. Des conditions climatiques extrémes ont également entrainé
cette année des dommages importants, tant dans les plantations que dans les foréts naturelles.

Les principaux faits marquants ont &t :

. la progression de I'infestation de la tordeuse des bourgeons de I'épinette dans la région de
1’Outacuais ainsi que la détection de deux nouveaux foyers dont 1'un est localisé dans la région
de I’Estrie et 1’autre, dans celle du Sagnenay-l.ac-Sajnt-J ean;

'Ia détection d’une infestation majeure de 1’arpenteuse de la pruche dans la région de la Cote-
Nord ainsi que le déclin de I’épidémie dans la région de la Gaspésie —iles-de-la-Ma@eleine;

. I’état endémique des populations de la tordeuse du pin gris;
. les déghts causés par le porte-case du méleze dans la majorité des régions du Québec;
. 1a progression des populations de la tordeuse du tremble au centre du Québec;

. la présence de dégiits encore importants causés par le porte-case du bouleau au nord-ouest du
lac Saint-Jean;

. la progression des populations de la livrée des foréts dans la région de I’'Abitibi-
Témiscamingue;

. la gravité des dommages causés par le verglas de 1998;

. la régression des populations de la tenthréde  téte jaune de ’épinette.
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r | TORDEUSE DES BOURGEONS DE L'EPINETTE
Choristoneura fumiferana (Clem.)
r INFESTATION
lm L'infestation de la tordeuse des bourgeons de ’épinette a conmu une progression sensible en

1998. Les superficies défoliées couvrent plus de 10 700 ha, soit le double de celles de 1’année
derniére (Tableau 1). Les déghits se sont avérés modérés ou graves sur 89 % de la superficie
défoliée. Aucune expansion majeure de 1’épidémie ne s’est manifestée & ’extérieur de la zone
infestée en 1997. Deux nouveaux foyers d’infestation ont toutefois été détectés dans les régions
de 1'Estrie et du Saguenay-Lac-Saint-Jean (Carte 2).

Tableau 1 - Superficies (ha) affectées par la tordeuse des bourgeons de 1'épinette au Québec en
1998 '

Centre-du-Québec 0 1 122 133
(29) (36) @) (50)
Mauricie 37 0 0 37
© © @ ©
Estrie 7 0 10 17
©) © ©) ©)
Saguensy-Lac-Saint-Jean 70! 0 0 70
©) ©) © ©)
Grand total 1242 2249 7248 10739
(800) (815) (3 547) (5 162)

* () = Superficies affectées en 1997
! Dégits vanantde 1égers A modérés.

Les dégéts sont demeurés encore circonscrits majoritairement & 1’intérieur du périmatre délimité
par les localités de Fort-Coulonge, Kazabazua et Gatineau dans la région de I’Outaouais. La
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progression de I’infestation s’est principalement manifestée dans le bassin de la rivitre Gatineau
ainsi qu'au nord du Parc de la Gatineau. Quelques nouveaux petits flots de défoliation sont
également apparus 2 I’est de la rivitre Gatineau, soit entre Buckingham, Val-des-Monts et la ville
de Gatinean. Dans la région du Centre-du-Québec, I'épidémie relevée depuis 1995 dans des
plantations d’épinettes blanches du sanctuaire de Drummondville a connu cette année une légére
expansion. Les deux nouveaux foyers d’infestation relevés en 1998 dans les régions de I'Estrie et
du Saguenay-Lac-Saint-Jean ont été respectivement localisés dans une plantation d’épinettes
blanches située au sud de Sherbrooke (Compton) et dans un peuplement naturel 3 prédominance
d’épinettes blanches situé dans la ville de Jonquitre. Finalement, des défoliations légéres ont €&
relevées dans deux secteurs de la région de la Mauricie, soit au sud-est du parc de la Mauricie
(lac Bouchard) ainsi que-le long de la route 155, au sud de la municipalité¢ de Saint-Roch-de-
Mékinac.

PREVISIONS

L’inventaire des larves en hibernation (L2) a €té réalisé dans-quelque 500 sites répartis dans toute
la province. Les résultats partiels indiquent que I'infestation progressera légérement au nord et 2
I’est de la zone infestée en 1998 dans la région de 1'Outaouais; les dégéts seront également plus
étendus et plus graves dans la portion sud-ouest de cette zone et ils seront encore trés intenses au
sud de la région, principalement le long de la rivire Gatineau. L’épidémie devrait étre

majoritairement confinée en 1999 & I'intérieur du périmeétre délimité par les municipalités de Fort-
Coulonge, Maniwaki et Papineauville (Cartes 3 et 4). Les foyers localisés dans les régions de
I’Estrie, de la Mauricie et du Centre-du-Québec seront affectés gravement 1’an prochain. Aucune
expansion de ces infestations locales n’a 2 date été décelée. Les prévisions de 1I’évolution de
I"infestation au Saguenay-Lac-Saint-Jean n’est pas encore disponible. Les niveaux de populations
de la tordeuse demeurent trés faibles dans toutes les autres régions du Québec.

ARPENTEUSE DE LA PRUCHE
Lambdina fiscellaria (Guen.)

INFESTATION

L’infestation de ’arpenteuse de la pruche relevée depuis 1996 dans la région de la Gaspésie-fles- |

de-la-Madeleine a chuté complétement cette année, alors qu’une nouvelle épidémie majeure était
détectée dans la région de la Céte-Nord. Des dégéts ont €té enregistrés sur une superficie totale
de 26 950 ha en 1998, comparativement 4 13 385 ha en 1997 (Tableau 2). -
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Le relevé des ceufs effectué a 1’automne 1997 indiquait que 1’arpenteuse pourrait encore causer
des défoliations importantes en 1998 au nord-est de la péninsule gaspésienne. Comme en 1997,
le parasite des ceufs, Telenomus sp., a entrainé une forte mortalité des populations au cours du
printemps. Aucun dégat annuel n’a été relevé sur le territoire de la région de la Gaspésie. Dans
la région de la Céte-Nord, le relevé aérien a permis de circonscrire prés d’une centaine de foyers
épars entre les riviéres Matamec et Natashquan (Carte 5).” Ceux-ci sont confinés entre 1a cite et
le 50° 45" de latitude nord et ils sont presque tous inaccessibles par voie terrestre. Les dégats
ont été généralement modérés 2 graves. La régression de 1’arpenteuse s’est par contre poursuivie
sur I'fle d’Anticosti. Les populations ont chuté totalement dans les quelques foyers relevés en
1997, 4 I’exception d’un secteur localisé entre les riviéres du Brick et Jupiter ol I’insecte a causé
encore des dégéts modérés sur quelque 90 ha.

~3 T3 73 T3 3

Tableau 2 - Superficies (ha) affectées par 1'arpenteuse de la pruche au Québec en 1998

Grand total 2 600 6 006 18344 26 950
47 (7 249)  389) (13 385)

*()=Si1perﬁci&aﬂ’ectéesen1997
PREVISIONS

Un relevé des ceufs a été effectué a I’automne dans quelque 120 sites localisés dans I’est de la
province. Les résultats partiels de ces relevés montrent que les populations de I’insecte sont &
I’état endémique dans toute la péninsule gaspésienne ainsi que sur la majorité des territoires de
I'fle d’Anticosti. Aucun dégét n’est également prévu 1'an prochain dans I’ensemble des secteurs
de la Céte-Nord localisés a I’ouest de 1’aire d’infestation rapportée cette année. Le relevé des -
ceufs n'a été effectué que dans un seul des foyers d’infestation de 1998 sur la Basse Cote-Nord en
raison de I'inaccessibilité par voie terrestre des autres secteurs infestés. Des dégats importants y
sont prévus pour 1999 et il est plausible de croire qu'il en sera ainsi dans les autres foyers
rapportés en 1998, 2 moins que des facteurs naturels de conmtrdle se manifestent dans les
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populations. Des efforts seront comsentis I'an prochain afin d’évaluer I'état de santé des
populations et de suivre, par relevé aérien, I'évolution des dommages.

TORDEUSE DU PIN GRIS
Choristoneura pinus pinus Free.

INFESTATION
Ce défoliateur a poprsuivi sa régression dans le derﬁier foyer (Kazabazua) ot sa présence était
encore significative en 1997. Les populations de I'insecte sont ainsi redevenues a un niveau

endémique dans la totalité des aires d’infestation qui ont été rapportées au cours des dernitres
années dans la région de I'Outacuais.

PREVISIONS
Un relevé des larves en hibemation (L2) a été réalisé danms sept des foyers historiques

d’infestation. Les résultats indiquent que les populations de la tordeuse du pin gris continuent &
se maintenir 3 un niveau faible sur ces territoires. ' ,

SPONGIEUSE
Lymantria dispar (L.)

Les populations de la spongieuse sont demeurées généralement & un nivean endémique dans
I’ensemble de 1aire de distribution de P’insecte au Québec. Bien qu’il ait été détecté plus
fréquemment cette année dans les régions de la Montérégie et de I’Outaouais, les déglts sont

demeurés peu importants,

Des défoliations graves n’ont été relevées que dans trois secteurs dans la province, soit prés des
municipalités de Cowansville (région de la Montérégie), Bouchette (région de 1’Outaouais) et
Notre-Dame-du-Laus (région des Laurentides). Les superficies affectées localement sont trés
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LIVREE DES FORETS
Malacosoma disstria Hbn.

INFESTATION

Les populations de la livrée des foréts ont poursuivi leur progression dans la région de 1’ Abitibi-
Témiscamingue sans toutefois causer de défoliations importantes. La présence de l’insecte a été
relevée en maints endroits au nord-ouest de cette région, soit prés de la frontitre ontarienne. Les
hausses les plus marquées du niveau des populations ont été observées prés des municipalités de
Val d°Or, Malartic, Amos et La Sarre. Les dégéts ont été généralement faibles, variant de traces &
légers. Des défoliations modérées & graves n’ont été signalées que dans trois foyers localisés au

nord d’ Amos.

PREVISIONS

Les résultats partiels du relevé des bagues d’ceufs qui a été effectué a 1’automne indiquent que la
livrée des foréts devrait causer des défoliations importantes dans I’ouest de la province en 1999.

TORDEUSE DU TREMBLE
Choristoneura conflictana (WIk.)

La tordeuse du tremble a causé des dégéts sur un peu plus de 1 000 ha en 1998, comparativement
4 270 ha 1’année demiére. Des défoliations ont été relevées pour une troisi¢me année consécutive
dans la région de I'Estrie alors que de nouveaux foyers étaient détectés dans les régions de la
Mauricie et des Laurentides (Carte 6). '

Les populations de I'insecte ont connu une progression dans la région de I’Estrie. Plusieurs petits
foyers épars de défoliation ont été circonscrits principalement au sud de Sherbrooke. Les foyers
repérés dans la région de la Mauricie couvrent prés de 450 ha. Ils sont concentrés dans deux
secteurs, soit & proximité de Shawinigan et au sud-ouest du lac Wayagamac. Trois foyers de -
défoliation 1égére couvrant 45 ha ont été finalement relevés au sud de Notre-Dame-du-Laus dans
la région des Laurentides. '

[
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PORTE-CASE DU MELEZE
Coleophora laricella Hbn.

La présence du porte-case du méléze a été signal€ée encore cette année dans la majorité des
régions du Québec (Carte 7). 1 a causé des défoliations modérées 3 graves dans plusieurs
secteurs des régions de I’ Abitibi-Témiscamingue, de I'Outaouais, des Laurentides, de la Mauricie,
de Québec, du Saguenay-Lac-Saint-Jean, de Chaudiére-Appalaches, du Bas-Saint-Laurent et de
la Gaspésie-{les-de-la-Madeleine. Les seules régions o des dégats n’ont pas été rapportés sont
celles de la Montérégie, de I’Estrie et de la Céte-Nord. Le niveau des déghts a été généralement
stable ou 3 la hausse dans la majorité des régions par rapport a 1997, 4 I’exception de celle de
1’Outaouais ot une diminution de I’intensité de la défoliation a été observée.

PORTE-CASE DU BOULEAU
Coleophora serratella (L.)

La régression des populations du porte-case du bouleau qui s’était manifestée 1’année derniére
 dans les régions du centre et de I'est de la province s’est poursuivie en 1998. Les dégéts causés
par I’insecte n’ont é¢ importants que sur quelques territoires localisés dans la région du
Saguenay-Lac-Saint-Jean. Des défoliations légéres ont toutefois été encore rapportées dans la
région de la Céte-Nord ainsi que dans un secteur couvrant quelques centaines d’hectares dans la
région du Bas-Saint-Laurent. De la mortalité en cime a été observée fréquemment dans les

bétulaies de la région de la Mauricie qui ont subi des défoliations importantes an cours des -

derniéres années.

FDEGATS CLIMATIQUES |

LE VERGLAS DE JANVIER 1998

Un relevé aérien a permis d’estimer & plus de 1,7 million d’hectares les superficies forestiéres

touchées par le verglas (Tableau 3). Les dommages ont été les plus importants dans les régions:

Montérégie/Centre-du-Québec ol ils sont graves ou trés graves sur 79 % de la superficie touchée
par le verglas (Carte 8). Dans les régions Chaudiére-Appalaches/Estrie et Outaousais/Lanaudiére,
cette proportion est de 29 % et 20 % respectivement. Dans les régions Montérégie/Centre-du-
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Québec, la gravité des déghts peut &tre expliquée par I’épaisseur du verglas (plus de 80 mm sur
une partie importante du territoire); ces régions sont caractérisées par un relief plat. Dans les
régions Chaudiére-Appalaches/Estrie et Outaounais/Lanaudiére, I’épaisseur du verglas a été
généralement moins importante et inégale en raison du relief accidenté expliquant une plus faible
gravité des dégéts et une plus grande variabilité.

Tableau 3 - Superficies (ha) affectées par le verglas de janvier 1998 pour le Québec

€ (VL ¢

Chamditre-Appalaches/Estrie 180 533

VionEige/Coamedu-Québec | 12365 | 3532 | D108 | 268821 | 2153 | 36715
- Outaouais/Laurentides 194413 | 203360 | 143950 | 118371 | 20666 | 69784
Total 262625 | 336888 | 529718 | 561737 | 73601 | 1770569

w e

Modéré :

sur les arbres au moment de I’évaluation.

4 Grave:

par petites trouées est anticipée.
S Trdsgrave: Dommages spectaculaires. Iis s’apparentent au chablis partiel ou total. Lés arbres soit écrasés-au sol.

AUTRES DEGATS CLIMATIQUES

Trace: Dommages qui n’auront pas de conséquence et qui ne seront plus visibles & court terme.
Léger: Domagsqmaupmpwdemméqumqudqupmhlspmdmmwminm.
Dommages apparents et caractéristiques. Plus de S0 % des feuillus ont le tronc courbé. Verglas encore présent

Dommages trés apparents. l_Is seront perceptibles pendant plusieurs années. Une mortalité par pied d’arbres ou

Le printemps trés chaud et sec de 1998 a fait devancer de quelques semaines le développement de
la végétation. Dans quelques régions du Québec, dont principalement celles de 1’Outaouais et de
Chauditre-Appalaches, les feuillus ont souffert de cette sécheresse. Les nouvelles pousses ont
flétri et le fenillage a'ét€ plus petit. ‘

La température a par contre chuté considérablement 2 travers tout le Québec 2 1a fin du mois de
mai. Elle est descendue jusqu’a -10 °C dans certaines régions dont celles du Saguenay-Lac-
Saint-Jean et du Bas-Saint-Laurent. Ces basses températures ont entrainé la mortalité des
nouvelles pousses. Les essences les plus affectées ont été les épinettes et le sapin dans la plupart
des régions touchées par la gelure printaniére mais au Saguenay-Lac-Saint-Jean, le fréne noir et

les peupliers ont également été affectés.



ROUILLES DES AIGUILLES
Chrysomyxa ledicola Lagerh.

Chrysomyxa ledi de Bary

Les rouilles ont été facilement observables au cours de 1’été 1998. Dans les cas les plus graves, il |,
¥ a eu une chute importante des aiguilles et méme les cones ont & atteints. Les régions les plus
touchées sont celles du Saguenay-Lac-Saint-Jean, de Montréal, de 1’Outaouais, de Québec, de
I’ Abitibi-Témiscamingue, de la Mauricie et de la C6te-Nord. '

TACHE DES FEUILLES
Septoria spp.

La présence importante d’une tache des feunilles causée par Septoria spp. a été mentionnée sur les
bouleaux, dans les régions de la Gaspésie-fles-de-la-Madeleine, du Bas-Saint-Laurent, de
Québec, de la Mauricie, de Montréal et de I'Outaouais, La maladie a couvert de grandes
superficies et le fenillage brunissant donnant 1'impression d’une sécheresse. Dans les cas graves,
on a remarqué une défaliation prématurée.

BRULURE DES FEUILLES
Linospora tetraspora G.E. Thompson

Cette brillure des feuilles a été relevée dans plusieurs régions administratives du Québec en 1998.
Le peuplier baumier a été affecté dans les régions de la Gaspésie-iles-de-la-Madeleine, du Bas-
Saint-Laurent, de Québec, de Montréal, de I'Outaouais et de la Cote-Nord. Des dégéts graves
ont parfois été observés sur des superficies s’étendant sur plusieurs kilomatres.
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TENTHREDE A TETE JAUNE DE L'EPINETTE
Pikonema alaskensis (Roch.)

L’intensité des dommages causés par la tenthréde 4 téte jaune de I’épinette a diminué dans la
plupart des régions qui ont été affectées par I'insecte au cours des derniéres années. Les niveaux
de population de la tenthréde demeurent toutefois importants dans quelques plantations
d’épinettes de la région de Chaudiére-Appalaches ou des dommages plus graves ont été signalés
en 1998. Les relevés aériens qui ont été réalisés dans cette région n’indiquent cependant pas
d’augmentation de la superficie des aires infestées. Le faible taux de mortalité d’arbres, qui avait
&té observé en 1997, demeure limité 3 de faibles superficies.

CHARANCON DU PIN BLANC
Pissodes strobi (Peck)

Depuis quelques années, la proportion des plantations affectées par le charangon de pin blanc est
demeurée relativement stable dans les plantations d’épinettes, alors qu’elle connaissait des
hausses faibles mais constantes dans les plantations de pins blancs du réseau de surveillance. En
1998, cette tendance se maintient, alors que 50 % des plantations d’épinettes sont atteintes et que
plus de 60 % des plantations de pins blancs sont affectées. Dans les deux cas cependant,
I’intensité des attaques est généralement faible. ‘

NODULIER DU PIN GRIS
Petrova albicapitana (Busck)

En 1998, la présence du nodulier du pin gris a été détectée dans plus de 60 % des plantations de
pins gris du réseau de surveillance. Depuis 1997, la proportion des plantations atteintes a ainsi
connu une hausse de prés de 25 %. Les régions les plus affectées sont celles du Saguenay-Lac-
Saint-Jean, de la Mauricie, de Québec, de Lanaudiere et des Laurentides. Dans toutes ces
[m régions, 1’augmentation du nombre de plantations atteintes a généralement été accompagnée
d’une intensification des attaques de 1’insecte.
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CHANCRE SCLERODERRIEN
Gremmeniella abietina (Lagerberg)

La recrudescence de la maladie du chancre scléroderrien, qui avait été observée en 1997 dans
plusieurs régions du Queébec, ne s’est pas poursuivie également dans tous ces secteurs en 1998.
Les régions qui se distinguent par une augmentation du nombre des plantations atteintes sont
celles du Saguenay-Lac-Saint-Jean, de Québec et de Chaudiére-Appalaches. Dans toutes les
régions touchées, les attaques de la maladie ont été généralement de faible intensité.

ROUILLE VESICULEUSE DU PIN BLANC
Cronartium ribicola J.C. Fish

La maladie de la rouille vésiculeuse, qui est présente dans toutes les régions du Québec, affecte
80 % des plantatlons de pins blancs du réseau d’échantillonnage. Malgré ce taux trés élevé, la
maladie a continué sa progression, notamment dans la région de 1’Abitibi-Témiscamingue ot
toutes les plantations du réseau sont maintenant atteintes. En contrepartie, il faut préciser que
I’intensité des dommages est généralement modérée. et que le pourcentage d’arbres atteints
demeure stable.

MALADIE DU ROND
Heterobasidion annosum (Fr.)

Dans le but de découvrir de nouveaux foyers d’infection .de la maladie du rond, plusieurs

peuplements naturels de pins rouges et de pins blancs ayant fait I’objet de coupes sélectives au
cours des derniéres années ont été visités en 1998. La maladie n’a été détectée dans aucun de ces
peuplements situés, pour la plupart d’entre eux, en bordure de la riviére des Outaouais. Le
nombre de foyers connus de la maladie au Québec demeure ainsi & sept. :

VERGLAS

Toutes les plantations de pms et d’épmettes du réseau de surveillance situées dans les régions
du sud et de I’ouest du Québec, qui ont été touchées par le verglas de janvier dernier, ont fait
I’objet d’un inventaire exhaustif en 1998. Il a ainsi été possible d’observer I'impact 2 court
‘terme d’un tel phénoméne sur un nombre important de plantations. Les résultats préliminaires
permettent déja de constater que ce sont les plantations de pins gris dé plus de 12 ans qui ont
été les plus endommagées par le verglas. Dans une moindre mesure, les plantations de pins
rouges, de pins blancs et d’épinettes de Norvége ont aussi subi des dommages dont I'impact &
longtermesurlaqualnédeSQgesresteiétabhr
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Status of Important Forest Pests in Ontario in 1998

G.M. Howse
Natural Resources Canada, Canadian Forest Service
Great Lakes Forestry Centre, Sault Ste. Marie, Ontario

T. Scarr
Ontario Ministry of Natural Resources
Forest Management Branch, Sault Ste. Marie, Ontario

Summary

The 1998 field program, as planned, was similar to the 1997 field program and is comprised on
monitoring forest health plots, introduced pests and major forest disturbances. As announced in
the Spring 1998 Forest Health Bulletin, a team of 12 Forest Health Technicians (6 Canadian
Forest Service and 6 Ontario Ministry of Natural Resources) were deployed throughout Ontario.

A very mild winter was followed by a warmer and drier than normal spring and early summer.
April, May and June were warmer than normal and insect and foliage development were well

advanced, 2 weeks or more ahead of normal. These conditions resulted in drought damage in

northwestern Ontario where a total of 5, 116,115 ha was mapped.

The extent of moderate-to-severe defoliation caused by spruce budworm increased in 1998 to
141,287 ha. The increase in defoliation of 6,232 ha over 1997 followed 5 consecutive years of

decline.

Gypsy moth made a comeback in southern Ontario in 1998 with a total of 3,060 ha of moderate-
to-severe defoliation being mapped, compared to 25 ha in 1997.

Forest tent caterpillar infestations increased from 1,780,301 ha of defoliation in 1997 to
2,986,118 ha in 1998. The largest outbreak in located in the Northeastern Region.
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Activité des principaux ravageurs forestiers en Ontario en 1998

G.M. Howse
Ressources naturelles Canada, Service canadien des foréts
Centre de foresterie des Grands Lacs, Sault Ste. Marie (Ontario)

T. Scarr
Ministére des Richesses naturelles de 1’Ontario
Direction de la gestion forestiére, Sault Ste. Marie (Ontario)

Sommaire

Comme prévu, les activités sur le terrain étaient calquées sur celles de 1’année précédente et consistaient
3 surveiller le réseau de parcelles indicatrices de 1’état de santé des foréts et A suivre 1’activité des
ravageurs introduits et des principales perturbations en milieu forestier. Comme on I’ annongait dans la
livraison du printemps 1998 du bulletin sur I’état de santé des foréts, une équipe composée de

12 techniciens forestiers (six du Service canadien des foréts et six du ministére des Richesses naturelles
de ’Ontario) a été affectée & ce programme & I’échelle de la province.

L’hiver de 1998, trés doux, a été suivi d’un printemps anormalement chaud et sec et d’un été précoce.
Les mois de mai et de juin ont été plus chauds que la normale et le développement des insectes et du
feuillage s’en est trouvé accéléré d’au moins deux semaines par rapport & la normale. Ces conditions ont
entrainé des dommages dus a la sécheresse dans 5 116 115 ha dans le nord-ouest de 1’Ontario.

La superficie modérément  gravement défoliée par la tordeuse des bourgeons de I'épinette s’est accrue
en 1998 pour s’établir & 141 287 ha. Cette augmentation de 6 332 ha par rapport a la superficie ainsi
touchée en 1997 survient aprés cing années consécutives de déclin.

La spongieuse est revenue en force dans le sud de 1’Ontario en 1998, la superficie défoliée modérément a
gravement €tant passée de seulement 25 ha en 1997 & 3 060 ha en 1998.

La superficie défoliée par la livrée des foréts est passée de 1 780 301 ha en 1997 22 986 118 ha en 1998.
L’infestation la plus importante a été signalée dans la région du nord-est.

.3

.3 __5

3 __ 13

.3

S

B



ooooo

STATUS OF IMPORTANT FOREST PESTS IN ONTARIO IN 1998

by
G.M. Howse' and T. Scarr?

Report prepared for the 26 annual Forest Pest Management Forum, Ottawa,
November 17-18, 1998.

Natural Resources Canada, Canadian Forest Service, Great Lakes Forestry Centre, Sault Ste. Marie,
Ontario

Ontario Ministry of Natural Resources, Forest Management Branch, Sault Ste. Marie, Ontario
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STATUS OF IMPORTANT FOREST PESTS IN ONTARIO IN 1998.

The 1998 field program, as planned; was similar-to-the-1997 field program and is
compnsed of monitoring forest health plots; introduced pests and major forest.disturbances. As
*announced ini the Spring 1998 ‘Forest Health ‘Bullétin, 4 tearh of 12 Forest Health Technitians (6
Canadian Forest Service and 6 Ontario Ministry of Natural Resources) were deployed throughiout
Ontario. The 6 OMNR staff were in Fort Frances, Nrprgon, Hearst, Chapleau, Kemptvxlle and
Guelph; the 6 CFS staff were based in Sioux Lookout, Thunder Bay, Sault Ste. Marie, Sudbury,
Angus and Minden. This Bulletin is a'sumrhary of mformatmn provided by the 12 Forest Health
Technicians and reﬂects momtonng, aerial surveys and other actxvmes from late May tomid

September

A very mild winter was followed by a warmer and drier than normal- sprmg and early
summer. April, May and June were warmer than normal and insect and foliage development
were well advanced 2 weeks or more ahead of normal

Based on aerial surveys, spruce budworm (Chorrstoneura fumrferana Clem.), forest tent
caterpillar, (Malacosoma disstria Hbn.) and gypsy moth (Lymantria dispar [L.]) infestations
mcreased in 1998. Further details on these and other pests follow

FOREST lNSECTS .
Eastern Spruce Budworin, C}_zoriszoneura- fumiferana Clem.
The extent of moderate-to-severe defoliation caused by spruce budworm increased in
1998 to 141,287 ha, compared to 135,051 ha in 1997 (Table 1, Fig. 1). The increase in
defoliation of 6,236 ha followed 5 consecutive years of dechne

Increases occurred in the followmg districts: North Bay, Sudbury, Aurora, Aylmer,
-Bancroft, Cambridge, Kemptville, Midhurst, Pembroke and Peterborough. Declines occurred:in

‘Fort Frances, Kenora, Nipigon, Red Lake, Sioux Lookout, Thunder Bay and Hearst. In summary, .

budworm is down in northwestern Ontario and up in northeastem and southern (partreularly _
.eastern) Ontario. . o

The only defoliation found was mapped in the southwest corner of the Northwest Region
in the southern part of Kenora District and the western part of the Fort Frances District, No
defoliation was found in Red Lake, Thunder Bay, or Nipigon districts where defohatron occurred

in 1997.

In northeastern Ontario, the infestation near the v1llage of Warren on Highway 17
which straddles.the Sudbury-North Bay District boundary expanded to about 85,000 ha in 1998
compared to 60,000 ha in 1997. Pockets of defoliation were also mapped in Rogers Township,
Hearst District and south of Gore Bay near Lake Kagawong, Manitoulin Island, Sudbury District.
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Table 1: Gross area of moderate-to-severe defohanon caused by the eastern spruce budworm in
Ontario 1995-1998. 3

;Northwest | :
bysen | enidso | 4695 0] o
Fort Frances 3713401 | 42004 | 26765 22721 |

| Kenora 513141 12725 |0 11032 6289 |

| Nipigon 95 569 60 164 15507 0 |

| RedLake 392 031 3964 4018 0

| Sioux Lookout .| 576055 | . 6138 16 0|
ThunderBay, | 521802 | . i | 3420 o |

" 3 073 489 2486611 60758 29010
{ Northeast -
Chapleau 2695 31433 .| 0" 0
Hearst 53413 3334 3520 1900 |
North Bay 28269 | -26116 33758 47661 |
Sault Ste. Marie 2713 3194 0 0 |
Sudbury 26371 22501 - 26 306 36 584
Wawa 221 446 81136 0. 0
334907 167714, | 63584 ° 86 145
| South Central
Algonquin 33692 10234 0 0
Aurora’ A 07 -8 36
Aylmer 01 0- 0 4
- Bancroft 1828 0 0 ~131
Cambridge 0 0 0 9
Kemptville 5638 4 880 6870 15755
Midhurst 97 0 0 27
Parry Sound 0] 438 | SR | 0
Pembroke 645 |- 2826 3447 - 9781
Peterborough 815 178 384 - 389
42722 19556 - 10,709 26132 |
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Numerous pockets of defoliation were mapped in the Ottawa River Valley from Pembroke
southeast to the Almonte-Carp area. Several small pockets.of defoliation were mapped in Larose
Forest to the east of Ottawa. Severe. defohatxon persrsted in whrte spmceplantatrons at Balsam

' i_;l:‘.els vaer in the Bancroft Dlstnct Thrrty pockets of, defohated wtute spruce plantatrons rangmg
in size from 1 to 5 ha were mapped in Aurora and Mrdhurst dlstncts ‘Three white spruce
plantations totalmg 13 ha were defoliated in Aylmer and Cambndge districts.

Spruce budwonn caused tree mortality mcreased only 4 144 ha in, 1998 to a total of
‘8,468,907 ha (Fig. 2) compared to8;464,763 'ha‘in"1997." The iew mortality was mapped m
Thunder Bay, North Bay, and‘Sudbury districts.

Gypsy*-Moth,- Lymanma dzspar(L*) ket i , s e e e

Gypsy moth made a comeback in southern Ontario in 1998 with a total of 3,060 ha of
moderate-to-severe defoliation being mapped compared to 25 ha in 1997 (Fig. 3). There were
-two main areas of infestation in 1998; one at Walpole Island near Wallaceburg in the Aylmer
District and the otlier at Charleston! Lake in the Kemptvrlle District. Red and wlnte oak-were the
main hosts. -

Eleven other small pockets of defoliation ranging in size from 5 to 50 ha were mapped in

* Moore, Enniskillen, Sombra and Dawn townships, Aylmer District.. Smaller pockets of . .

defoliation were found in Colchester South, Howard and London townshrps -Another pocket of
defoliation was mapped on the Six Nation Indian Reserve, Tuscarora Township, Cambridge
District. A 10-ha pocket of defoliation was mapped in Hope Township, near Rice Lake,
Peterborough District, More than 1, 300 ha of defoliation were mapped in Yonge, Escott, Leeds
and Lansdowne townshlps at Charleston, Bass, Little Long and Gananoque lakes, Kemptville
District. Two small pockets of defoliation were found in West Carlton Township, Kemptvrlle
District and McNab Township, Pembroke District.

Areas of defollatxon by dlstnct are as follows: Aylmer 1,548 ha, Cambridge 112 ha,
Peterborough 10 ha, Pembroke 2 ha and Kemptvrlle 1 388 ha for a total of 3,060 ha.

Two mfestatlons were noted in the North Bay District; one on a small island ini Lake :'
Nipissing, the other along ngh\vay 17 in Beaucage Townshrp

Asin prevroUS years, a pheromone trapping program was carned out in northern Ontano
parks and campgrounds. A total of 60 locations were trapped in‘1998:(Fig. 4). ‘Results were
similar to.previous years in that moths, Were caught in. multiple.; numbers in North Bay, Sudbury,
Sault Ste. Marie, Wawa and Timmins districts. Two moths were caught in Esker Lakes
Provincial Park and a single moth in Kap-Kig-Iwan P. P. in Kirkland Lake District. A single
moth was trapped in Wakami Lake P. P., Chapleau District, Rainbow P. P. and Neys P. P
Nipigon District.
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[m Forest Tent Caterpillar Malacosoma dzssma an

fm - ‘Forest tent caterpillar mfestatxons increased from 1,780,301 ha of defoliation in 1997 to
2,986,118 ha in 1998 (Table 2, Fig. 5). The largest outbreak is located in the’ Northeastern
Region inthe Cochrane, Hearst, Timniins and’ Kirkland Lake districts and it expanded to the east
almost to the Quebec border north of Abmb; Lake, Cochrane Dlstnct and some 75-80 km to the

west to Colstock in the Hearst Distﬁct.

F Table 2. Gross Area of Moderate-to—Severe Defohauon caused by the forest tent caterpﬂlar in
Ontano 1995-1998 : .
r i Region i

District

' Nort.hwest

r . Dryden

Kenora
Red Lake
Sioux Lookout
Thunder Bay

v, Northeast

["’” Chapleau 0 ' : - ‘
| :Cochrane - 165988 | 022 | 02202 | - 1 6;2 ggg_ |

r“ Hearst - 72329 | | 3 890 109 -
- Kirkland Lake 0 | 881 - 42 88913

Timmins 3470 93 - 388 | 237916

[m Wawa 0 0

241787 4 852643 ) 2 867 895

South Central

{“ Kemptville

m_ 243125 | s8sa269 | 1780301 | 2986118 |



In northwestern Ontario, new infestations found in 1997 in Dryden, Kenora and Red Lake
districts expanded considerably in 1998. :New:infestations.were found:in Sioux Lookeut District
southwest of the town of Sioux Lookout and in Thunder Bay Dlstnct south of the crty of
Thunder:Bay along’anghwayél R N ST LrL el

Pme False Webworm, Acantholyda erythrocephala (L )
L L b i

Infestahons of ; pme false webworm declmed m 1998 to 2; 948 ha compared to 8 755 ha in’
1997 (Fig. 6). The largest infestation was located in the Craighurst area north of Barrie,
‘Midhurst District.. Approximately 2,200 ha of red and. white: pisie ;plantations east-of Craighurst
in Oro,;'l-‘ownsliipswele moderately or severely-defoliated. Other pockets, of defoliation Iotaling
65 ha were found in adjacent Vespra, Flos and Medonte towniships and:elsewhere-in.Meno;. -
Tecumseth and Holland townships. Moderate defoliation was found ina red pme plantatron in
McMurrich Township;, Parry Sound District, = R I o

“Infestations in the Ganaraska Forest Area west of Rice Lake,Peterboroungrsmct
declined t0.540 ha in 1998 compared t0 2,025.ha in.1997. This defoliation is located in the
northwest corner of Hope Townshrp and-extended into Cavan Townslnp; A nearby, smaller ,
‘pocket of deroliation, 143 ha, Was mapped’in Claiké Township, Alirora District. Red 'i')“ix‘i'é and
‘overstory white pine were affected. Severe defoliation was found in 4 red pine plantition’in’

: Abmger Townshrp, Peterborough Drstnct. '

.- ‘Severe defohatron occurred in red pine plantations in Alice, Stafford and'Ross townshrps,
. Pembroke Drstnct. Infestauons were noted in several Jocations on white pine in the city of Sault
: Ste. Marie and: on mugho pine in the cxty of Timmins-and red pme near the -city ofSudbury

Oak Leaf Shredder, Aclens semrpu:purana (Kft )

Oak leaf shredder mfestatxons lncreased in 1998 to 2,078 ha compared to 525 ha in 1997

e

3 (630 ha) and Pan'y Sound (52 ha) drstncts
" In Aylmer District, defoliation was mapped south of Sarnia in Moore Township and in
Ekfrid Township. In Cambridge District, defoliation was mapped near the town of Cayuga in
Seneca Townshrp .In Midhurst District, pockets of defoliation were mapped on Christian Island,
Lake Huron, in Tmy Townshrp 1ncludrng Awenda Provmcral Park and Vespra and MuImur
townships, A small pocket of defoliation was also mapped on Beausolell Island Greorgran Bay
Island Natwnal Park, Pany Sound Drstnct. ) o o .

A pocket of moderate defoliation occurred in a 5-ha stand of red oak on the west side of
the city of Sault Ste. Mane, Sault Ste. Marie District. :

¥
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Large ASpen Tortnx, Chorzstoneura conﬂzctana (Wlk )

BEM

Defohatlon caused by large aspen tortrix mcreased in 1998 to l97 736 ha compared to
160,114 ha in 1997 (Table 3, Fig. 7). The outbreak in Thunder Bay and Nipigon districts totaling
195,098 ha occurring mainly along the north side of Lake:Superior-betweenithe: «city of Thunder
Bay and the town of Nipigon increased by about 35 000 ha. A number of pockets of defoliation.
occurred south of Thunder Bay along ngh\vay 61 to Pme Bay and on Pie Island

o Moderate-to-severe defohauon totalmg 2' 638 ha also occurred in and around the city of
Sault Ste. Marie and a small pocket of severe: defohatlon occun'ed in Bnlhngs Townsh:p, :

Mamtoulm lslan& Sudbury sttnct‘

Table 3 Gross area of moderate-to—severe defohatlon caused by the large aspen: tortnx in -
Ontano, 1995-1998

Nipigon i

195098 |

: Nol'theast

Sanlt Ste Marie

E&'_m soa6t -] 160114 |+

Aspen Twoleaf Tler, Enargm decolor (Wlk.)

Populations of the aspen twoleaf tier collapsed in. 1998 wnh only 2.8 lT ha of defohanon
being mapped compared to 744,705 ha in 1997. Tn fact, the only defohanon mapped in 1998
were pockets of new infestation between Fort Frances and Atikokan in the Fort Frances sttnct,
whereas infestations in Hearst, Wawa, Nipigon and Thunder Bay districts collapsed completely

Bruce Spanworni, Operophtera bruceatd (Hulst) .

Scattered pockets of moderate-to-severe defoliation of sugar maple stands totaling 4,581
ha were mapped near Sault Ste. Marie in 1998. Defoliation was mapped in Prince, Dennis,
Pennefather, Aweres, Van Koughnet, Fenwick, Haviland, Tupper, Tilley and Fisher townships
northwest and north of Sault Ste. Marie. The insect also caused moderate defoliation in Hilton
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and Jocelyn townships on St. Joseph Island, east of Sault Ste, Marie.
Aspen Serpentme Leafmmer Phyllacmsnspopuhella Cha.rm

This insect: defohated a total of 74, 592 ha of aspen forest in the Nrprgon District in 1998
compared to 187, 188‘ha4n 1997 Damagefwas mappedvma,several locatlons northeast of Lake
Nipigon. The mam infestation occurred from Ara Lake to Kaglanagarm Lake.

European Pme Shoot Beetle, Tomicus ptmperda L)

This mtroduccd insect which was first found in southem Ontano in 1993 was found in
five new counties in southern Ontario in 1998. These included-Huron and Perth counties,
Cambridge District; Elgin county, Aylmer District; Bruce county, Mldhurst District and Victoria
county, Peterborough District. ‘This means that pme shoot beetle has been found from Belleville
to Lake Huron.  * 4 .

Very lngh populatmns and very severe damage was reported for Scots pine and white
pine plantations in: Aylmer, Cambridge, Midhurst and Aurora drstncts _

ABIOTIC

Smgle Tree Balsam Fir Mortalrty

In 1998, a total*area of 884,647 ha- within ‘which single tree monahty of balsam fir (also
known as Sullwell’s;yndrome) had occurred was mapped. (Table.4, Fig. 8). This condition of
balsam fir usually occurs following various amounts of defoliation by spruce budworm for
several years when trees tumn bright red and die. Trees stressed by repeated budworm defoliation
are susceptible to attack by factors that may usually be considered to be secondary in nature
including root rot, bark beetles, sawyer beetles and drought o

‘The largest concentratron of recently ﬂead balsam ﬁr was mapped around Lac Seu] in the
Sioux Lookout, Dryden, Kenora-and Red Lake districts. Scattered pockets of mortality occurred
elsewhere in the Sioux Lookout and Dryden:districts as well as Fort Frances District. Hundreds
of pockets of mortality were mapped in Thunder Bay, Nipigon-and Wawa districts.. Two pockets
were mapped in McFarlan Township, Hearst District.

Cold Damage

Damage attnbuted to cold or freezmg temperatures in early May occurred to- emerged or
.emerging trembling aspen foliage within a total area of’ 847,438 ha in-Sioux Lookout (544,970
ha) and Red Lake (302,468 ha) districts in 1998 (Fig.9). The damage extended from the town of
Red Lake in the west, 280 km to the east, just past Highway 599 at Osnaburgh Lake inthe Sioux
Lookout District. Damage symptoms observed were varying levels of brown leaves to trees
missing leaves when aerial mapping was done in July.
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Table 4: Area within which single tree balsam fir
mortality occurred in Ontario in 1998

f Northwest

Dryden ' 132 044
1  Fort Frances 10 222
| Kenora . 54 957
‘Nipigon 1 41 168
Red'Lake - T - -82'059
Sioux Lookout | 503702 -
Thunder Bay ' 32728

. 856 880

Northeast

Hearst
Wawa

Drought Damage-

As 'mentioned in the ovefﬁew,fa ver.y'rm'ild winter was foilow.e:d bya warmer and drier
than normal spring and early summer. These conditions resulted in drought damage in

" northwestern Ontario where a total of 5,116,115 ha was mapped (Fig. 10). The damage by

district includes Dryden - 1,511,328 ha; Fort Frances - 1,410,022 ha; Kenora - 774,875 ha;
Nipigon - 10,016 ha ; Red Lake - 695,996 ha; Sioux Lookout - 522,063 ha; and Thunder Bay -

- 191,815 ha. White birch and trembling aspen were the pnnclpa.l species affected.

Scorch Damage

Leaf scorch is caused by high temperatures accompanied by drying winds. A total of .
368,098 ha of scorch damage was mapped in the southern part of the Northeast Region (Fig. 11).
The are of damage by district is North Bay - 23,719 ha; Sault Ste. Marie - 256,038.ha; Sudbury -
88,017 ha and Wawa - 324 ha. Sugar maple in Sault Ste. Marie District was parncularly

.affected.
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OTHER PESTS AND ABIOTIC FACTORS

A number of other pests and abiotic factors were encountered while monitoring forest
health plots although some were observed during travel or checking MFDs. They included the
following:

Larch casebearer, Coleophora laricella (Hbn.) was widespread in north central,
northeastern and southern Ontario in 1998 and caused varying levels of defoliation in Hearst,
Cochrane, Timmins, Sault Ste. Marie, Sudbury, Kirkland Lake, North Bay, Kemptville,
Pembroke, Algonquin, Bancroft, Aurora, Midhurst and Parry Sound districts.

Drought damage was reported from a number of districts including Hearst and Cochrane
(spruce plantations), Chapleau and Wawa (jack pine and white birch on high rocky areas), Sault
Ste. Marie and Sudbury (sugar maple, jack pine, white birch, trembling aspen and black spruce
were killed), Timmins (young jack pine plantations) and Peterborough (damage common, all

. species).

Frost damage was reported from several districts including Hearst, Cochrane and
Timmins (black and white spruce, balsam fir), Wawa (young white spruce and balsam fir), Sault
Ste. Marie (balsam fir, white and black spruce, white pine) and Bancroft (young white spruce and
mature balsam fir).

- Varying levels of defoliation caused by balsam fir sawfly, Neodiprion abietis (Harr.) were
reported from Chapleau, Pembroke, Bancroft and Midhurst districts.

On June 25, 1998, high winds blew mature hardwood and white pine trees down over an
area of 319 ha in a narrow strip in Cavendish, Anstruther and Monmouth townships with small
pockets of blowdown in Cardiff and Faraday townships in Bancroft District.

A pathogen that may be introduced to North America and has been tentatively identified
as dogwood anthracnose, Discula destructiva Redlin, was collected for the first time in Ontario.
The host was eastern flowering dogwood. Collections were made from S. Walsingham
Township, Aylmer District and Seneca Township, Cambridge District. Confirmation of this

identification is underway.
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Figure 1. Spruce budworm, Choristonucra fumiferana (Clem.), defoliation in 1998.
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Forest Pests in Manitoba - 1998

A.R. Westwood,
K. Knowles, Y Beaubien, I. Pines, L.Matwee, R. Khan, J. Skuba
Forest Health and Ecology Section
Forestry Branch
Manitoba Natural Resources
Winnipeg, Manitoba

Summary

1n 1998 the Spruce budworm infestation continued in Manitoba. In northwestern Manitoba the
infestation area increased substantially in size in 1998.

The biosynthetic insecticide Mimic® 240 LV (tebufenozide) was aerially applied to 17,500 ha.
The 1998 spray project provided desired levels of foliage protection. Within the treatment areas
population reduction was approximately 70%, defoliation was limited to less than 20% and
defoliation predictions were light for 1999.

The objective of the Dutch Elm Disease (DED) program is to manage the loss of high value
urban trees at less that 3% annually. the DED program uses an integrated approach to minimize
the effects of DED on Manitoba’s urban forests. The annual DED surveillance program ran for
approximately three months during the summer of 1998. This survey program encompassed 35
cost sharing communities as well as 11 buffer zone municipalities around selected towns and
cities including the City of Winnipeg. From April 1, 1997 to March 31, 1998 the Provincial
DED Sanitation crews removed 12,679 diseased and hazard elms; the City of Winnipeg removed
approximately 8,680 in 1997 and the City of Brandon removed 372.
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Les ravageurs forestiers an Manitoba en 1998

A R. Westwood,
K. Knowles, Y. Beaubien, 1. Pines, I. Matwee, R. Khan et J. Skuba
Santé et écologie des foréts
Direction des foréts
Ressources naturelles Manitoba
Winnipeg (Manitoba)

Sommaire

L'nfestation par la tordeuse des bourgeons de I'épinette s’est poursuivie en 1998 au Manitoba, et une
augmentation substantielle de la superficie défoliée a été notée dans le nord-ouest de la province.

En 1998, une superficie de 17 500 ha a fait I’objet d"un traitement aérien  I'insecticide biosynthétique
Mimic® 240 LV (tébufénozide). Ce traitement a offert un niveau de protection du feuillage satisfaisant.
Dans les parcelles traitées, les effectifs du ravageur ont chuté d’environ 70 % et les taux de défoliation

sont demeurés inférieurs & 20 %. De faibles taux de défoliation étaient prévus dans ces parcelles en 1999.

L' objectif du Programme de lutte contre la maladie hollandaise de 1’orme est d’abaisser la perte d’arbres
de grande valeur en milieu urbain  moins de 3 % par année. Ce programme privilégie une approche
intégrée pour réduire le plus possible les effets du pathogéne sur les peuplements urbains du Manitoba.
En 1998, le Programme de surveillance de la maladie hollandaise de I’orme s’est poursuivi durant
environ trois mois au cours de 1'été. Ce programme est financé conjointement par 35 communautés et

11 municipalités formant une zone tampon autour de villes choisies, dont Winnipeg. Entre le

1% avril 1997 et le 31 mars 1998, les équipes du service provincial affectées a 1’entretien des arbres ont
éliminé 12 679 ormes infectés ou devenus dangereux. En 1997, la ville de Winnipeg a fait abattre et
détruire environ 8 680 arbres, et la ville de Brandon, 372 arbres.

92

.5 .3 __.3

3

.8

-3 __3

B _ 3

.}

.-

-5 3

b

3



—3 T3 73

FOREST PESTS IN MANITOBA - 1998

PREPARED FOR THE
1998 FOREST PEST MANAGEMENT
FORUM
" NOVEMBER 16-18, 1998

OTTAWA

Presented by:

A.R. Westwood .

Forest Health and Ecology Section
Forestry Branch

Manitoba Natural Resources
Winnipeg, Manitoba

Contributors:
R. Westwood
K. Knowles
Y. Beaubien
1. Pines

L. Matwee

R. Khan

J. Skuba



Spruce Budworm Management

In 1998 the spruce budworm, Choristoneura fumiferana, infestation continued in
Manitoba. The infestation in eastern Manitoba (Lake Winnipeg East area, Nopiming, Whiteshell
and Hecla Island Provincial Parks, and the Grindstone Peninsula) declined marginally from 1997,
In the Duck Mountain Provincial Forest the area of infestation was similar to 1997. In
northwestern Manitoba the infestation area increased substantially in 1998. The Spruce Woods
outbreak in southwestern Manitoba also increased in size in 1998. GIS digitizing and area
determination of infestation areas are in progress at the time of this report.

Based on defoliation predictions derived from the 1997 egg mass and overwintering larval
surveys an operational budworm suppression program was implemented in 1998 in the Pine Falls
Paper Co. Forest Management License Area (FMLA) in eastern Manitoba, and in the Tolko
Manitoba Inc. FMLA in northwestern Manitoba. ' . CteL L

The biosynthetic insecticide, Mimic® 240 LV (tebufenozide) was aerially applied to
17,500 ha. The spray program was carried out north of Lac du Bonnet (14,200 ha) within the
Pine Falls Paper Co. FMLA and in the Namew Lake area (3,300 ha) within the Tolko Manitoba
Inc. FMLA. All spray blocks received a single application of 70 grams active ingredient (a.i.)
of Mimic per ha. The product was applied with water providing an application volume of 2.0
litres per ha (290 ml Mimic® and 1,710 ml water). The product was applied by a team of three
Air Tractor 401 fixed-wing aircraft each equipped with eight AU 4000 Micronair rotary atomizer
nozzles. The insecticide applications were carried from May 20 to June 3, 1998. The Lac du
Bonnet area spray blocks were opened for spray operations on May 25, 1998. The Namew Lake
area spray blocks were opened June 1, 1998. Spray block apenings coincided with host tree shoot
tip development index 4.0 to 4.5 (Auger’s Class) and the presence of 3" to 4" instar spruce
budworm larvae.

Fach aerial spray aircraft was equipped with the Satloc Forest Star real-time differential
Global Positioning System (GPS) aerial navigation system. This system provided guidance over
the treatment areas and allowed the aircraft to boom off (cease spraying) when flying over
designated exclusion zones (buffer areas and non-target sites). Second-by-second GPS and spray
application data from each spray aircraft was imported into the Pesticide Application Geographic
Information System (under development by Natural Resources), where extensive quality analysis
was performed on the contractor data. The use of this system facilitated a more efficient spray

program as exclusion zones could be more readily predetermined and implemented during the

application.

Pre and post spray surveys were carried out to determine the appropriateness of
application timing and the success of the spray application in controlling spruce budworm larvae.
The average pre spray budworm larval number per 45 cm spruce and balsam fir branch sample
was 19 larvae in the Lac du Bonnet area and 24 larvae in the Namew Lake area. When sampling,
each plot site consisted of five dominant or codominant white spruce or balsam fir trees.
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Sampling consisted of the removal of two 45 cm branch tips at mid-crown per tree to assess larval

mortality. There was 45 sample plots

established and sampled for the program.

The 1998 spray project provided desired levels of fdliage. protection. Within the treatment
areas population reduction was approximately 70%, defoliation was limited to less than 20% and
defolation predictions were light for 1999.

Table 1: Spruce Budworm - percent reduction in larval numbers

1. Number of larvee per 45 cm branch.

Treatment Area
Treated
Lac du Bonnet | Mimic 14,200 ha
70 a.i./ha
Lac du Bonnet Untreated | N/A
Mimic 3,300
70 a.i./ha
Untreated N/A
— ———-————J——'—" —

Egg mass surveys to prediét 1999 defoliation and defoliation assessments were carried out
during the month of August. Light defoliation is predicted in the Lac du Bonnet and Namew Lake
spray blocks next year. Moderate and severe defoliation is predicted in the untreated blocks

(Table 2).

Table 2: Spruce Budworm - 1998 defoliation and predictions for 1999

" Location | Treatment 1998 Egg 1999
Defoliation | Masses Prediction
per 10m?
Foliage
Lac du Bonnet | Mimic - 70 g a.i./ha - 20% 9 Light
Lac du Bonnet | Untreated 40% 50 Moderate
Namew Lake | Mimic - 70 g a.i./ha 15% 23 Light
Namew Lake | Untreated 60% Severe
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Defoliation classes used in Tables:

Light: Up to 35% defoliation of current shoots and corresponds to
<40 egg masses per 10 m? of branch area.

Moderate: 35% to 70% defoliation of current shoots and corresponds to
40 to 185 egg masses per 10 m? of branch area.

Severe: . Greater than 70% defoliation of current shoots and possible feeding
" on old foliage and corresponds to > 185 egg masses per 10 m?
of branch area.

Spruce budworm pheromone traps were placed at 25 locations within the Pine Falls Paper
Co. FMLA and at six locations in the Tolko Manitoba Inc. FMLA. Three Multi-Pher® insect
traps containing spruce budworm pheromone (PVC lure containing 0.3% by weight of a 95:5
blend of (E)- and (Z)-11-tetradecenal) were placed 40 m apart at each plot location in either a
straight or triangular configuration. Within the Pine Falls Paper Co. FMLA moth captures
increased at 75% of the sample locations. The overall increase in moth captures was 15% higher
than in 1997. In the Tolko Manitoba Inc. FMLA moth captures increased at all plot locations and
were 73% higher than in 1997.

Jack Pine Budworm

Populations of jack pine budworm, Choristoneura pinus, in Manitoba, have continued to
remain at endemic levels throughout Manitoba's jack pine (Pinus banksiana) forests. Adult jack
pine budworm males have been monitored with pheromone baited traps since 1985.. This trapping
method is being evaluated as an early warning method for outbreaks and a supplemental technique
to branch collecting and egg mass predrctron of population levels

Twelve locations across Manrtoba are being monitored with pheromone traps. Since
1989, two trap types, Pherocon 1C and Multipher, have been field tested for capture efficiency
using a 0.03 microgram concentration of pheromone lure.

In 1998, the total number of male moths decreased considerably across the province
(Figure 1). Where moths were present, there were irregularities in the numbers captured per
trap. At these few sites, often only one trap captured the majority of moths while the others
captured none to few. We are investigating possible causes for this inconsistency. One Multipher
trap, in Shilo, was removed as an outlier from the total moth captures as it attracted over 200
moths. No other trap attracted as many moths. :
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Figure 1.

Average male jack pine budworm moths caught
in the two trap types since 1885
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Branch assessment for shoot defoliation and egg masses have been completed. Pollen
cone bud counts is progressing. So far, light defoliation was recorded on samipled branches from
Shilo, Moose Lake and Whiteshell, Manitoba. No egg masses have been found.

Dutch Elm Disease 1998/99

The objective of the Dutch Elm Disease (DED) program is to manage the loss of high
value urban trees at less than 3% annually. The DED program uses an integrated approach to
minimize the effects of DED on Manitoba’s urban forests. :

The annual DED surveillance program ran for approximately three months during the
summer of 1998. This survey program encompassed 35 cost sharing communities as well as 11
bufffer zone municipalities around selected towns and cities including the City of Winnipeg. The
province is responsible for the survey of diseased and dead elm trees within all cost sharing
agreement communities. The province is also responsible for removal of infected elms from all
cost sharing communities except those of Brandon and Winnipeg. The Province of Manitoba and
the communities cost share DED management aspects such as sanitation pruning, basal spraying
with chlorpyrifos, replacement planting, site specific inventory, general tree care and education
and training courses approved by the Province. The City of Winnipeg, which has no cost sharing
agreement with the Province, operates its own Dutch Elm Disease program with the assistance of
a grant from the Province of Manitoba.

The range of Dutch Elm Disease extends across southern and central regions of the

ince from the Manitoba-Ontario border into Saskatchewan and northward to the Saskatchewan
River. The disease now extends throughout the entire range of American elm in Manitoba.
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Addmonal funding received late in the fiscal year enabled a winter survey (January to
March, 1998) to be carried out which identified 5,088 elms for removal in an expanded buffer
zone around Winnipeg. During the 1998 provincial summer survey, 15,454 elms were marked
for removal, of which 10,798 were in the expanded buffer zone around Winnipeg. Of this total,
993 trees were diagnosed as having DED and the remainder were classified as hazards i.e.
decadent to the point that they were capable of supporting elm bark beetle breeding activity. In
addition, 131 firewood piles were identified for removal. In the City of Winnipeg, 5,875 elms
were slated for removal, 3,827 of which were diagnosed as having DED and the remaining
classified as hazards. In addition, the City of Winnipeg issued 251 firewood notices. Other major
urban centres with disease included Brandon, Portage 1a Prairie, Morden, Winkler Dauphin,
Steinbach and Selkirk.

River areas continue to have high levels of DED, especially along the Red and Assiniboine
Rivers. The Boyne River near Carman and the Souris River in southwestern Manitoba remain
extensively infected. In the western and northwestern portions of the province the Swan, Red
Deer, Carrot and Saskatchewan Rivers plus numerous smaller rivers are heavily infested.

From April 1, 1997 to March 31, 1998 the Provincial DED Sanitation crews removed
12,679 diseased and hazard elms; the City of Winnipeg removed approximately 8,680 in 1997 and
the City of Brandon removed 372, -

The major vector of Dutch Elm Disease in Manitoba is the native elm bark beetle
(Hylurgopinus rufipes). The more aggressive smaller European elm bark beetle (Scolytus
multistriatus), has been found in small numbers in the City of Winnipeg, sinice 1975. Eight
pheromone trapping locations were established across southern Manitoba, from 1982-1995, to
monitor the population and distribution of S. multistriatus. Two specimens were captured in rural
Manitoba in 1989.

In 1998, the City of Winnipeg completed the final year of a three year DED management
research study which examinined a variety of intensive survey and removal strategies in
combination with fungicide injections and using community involvement. Results are pending.

No European elm bark beetles were captured this year at the five pheromone monitoring
locations in southern Manitoba.

Regeneration Performance Assessment - Pest Impact Plot Survey

From 1986 to 1988, the Silviculture Section of the Manitoba Forestry Branch located

Regeneration Performance Assessment (RPA) plots in recently established plantations containing:

one of four major tree species. Plots are maintained by species and differentiated by planting
technique and site preparation method. Forest Health and Ecology section began a survey in 1990,
within the Silvicultural RPA plots, to periodically assess the seedlings for pest damage and
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occurrence and relate this incidence to tree growth and vigour. The seedlings are assessed every
three years until age 21,

In 1998, the fourth pest assessment was conducted on the 1986 permanent silvicultural
RPA plots. These included 24 plantations or 187 plots with white spruce, black spruce, jack pine
or red pine. Data entry and analysis is ongoing. The majority of trees were healthy with
competition high in a few stands and a minor amount of terminal weevil and animal browse
recorded.

White Pine Weevil Monitoring

In May and June 1998, six white and black spruce tree improvement family test
plantations and one black spruce seed orchard were monitored for white pine weevil populations
using baited sticky stovepipe traps. This method provided effective control in 1997, in a Western
Region plantation, by significantly reducing the number of trees attacked by the weevil. Adult
weevils captured on these traps were sent to D. Langor, CFS Edmonton for positive identification.
A follow-up survey and pruning was conducted in five of the seven plantations in July and August.
Only three of the seven sites had a high population of white pine weevil and' control options are
being considered for next spring.

1998 Integrated Forest Renewal Program Pest Survey
a)Regeneration Survey -

The collection of forest health data in regeneration surveys continued in 1998 and included
areas managed by the forest industry (Forest Management License Areas - Pine Falls Paper
Company (PFPC) and Tolko Manitoba Inc.) as well as forest lands directly managed by the
province.

In 1998, the Provincial regeneration surveys covered 2,710 ha (91 stands). Tolko
Manitoba regeneration surveys covered 8,627 ha (177 stands). Total hectares surveyed by PFPC
is unavailable as surveys are still ongoing. Using the health data collected, a list of criteria was
provided to the regeneration crew supervisors to select stands for forest health follow up check.

Thirteen stands covering 452 ha, were selected for follow up with health surveys (eleven
provincially managed stands and two for Pine Falls Paper Company). Further investigations into
1998 Tolko surveyed stands will be conducted to determine what changes may be required as no
stands were selected for forest health followup.

Pine Falls Paper Company requested follow up visits to two of their training sites which
were confirmed to have Armillaria root disease on jack pine and white spruce. This disease
occurred sporadically throughout the two stands. Although regeneration was sufficient, stocking
levels were low and Armillaria will likely cause mortality centres in the future.
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Dwarf mistletoe (Arceuthobium americanum) on jack pine was investigated in six stands
in the Eastern Region. Two stands had high levels of infestation. The Provincial Dwarf Mistletoe
Volume Loss Simulation Model was run on both stands to guage the long term impact on final
volumes at rotation and to assess the need for management to reduce mistletoe infection rates. In
the Western Region, dwarf mistletoe was found in three jack pine stands. The Volume Loss
Simulation Model was also run on one of these stands due to the high rate of infestation. Another
stand had high hardwood competition which was not significantly affecting the black spruce
growing underneath it. One stand was investigated because of chlorotic black spruce and was
found to have frost damage. -

b) Free to Grow Survey

Free to Grow (FTG) surveys were implemented on forested lands directly managed by the
Province in 1998. Forest companies will be responsible for conducting FTG surveys on Forest
Management Licensed (FML) lands 14 years after their FML agreements were signed (year 2000 -
PFPC, year 2003 - Tolko Manitoba, year 2008 - Louisana Pacific). Training is provided to
provincial FTG survey staff annually. Tolko staff were also trained this spring as they are testing
the survey on a trial basis. As with the regeneration survey, only unacceptable forest health codes
are targeted. Trees falling into these categories are considered unacceptable and as such are not
included in the tree counts. Also similar to Regeneration surveys, a list of forest health criteria

was developed to allow prompt sorting of surveyed stands so that follow ups can be completed in
the same field season. :

The FTG survey continues to prove very beneficial at locating stands with forest health
concerns. Seventy-two stands (2,189 ha) were surveyed in 1998. A total of 19 stands (598 ha)
were followed up for forest health concerns across the province in 1998. Fifteen stands were
surveyed in southeast Manitoba of the province and seven stands were highlighted by the provincial
free to grow survey as containing pest problems. Follow up visits in southeast Manitoba found
Armillaria root disease, white pine weevil (Pissodes strobi), and root collar weevil (species
unknown at this time) causing light impact on one jack pine stand and one mixed white spruce/jack

pine/red pine stand. One black spruce site had mechanical damage resulting in stem canker. -

Another black spruce site had poor vigor, dead and browsed trees recorded but impact was found
to be minimal. Two sites (black spruce, black spruce/jack pine) had white pine weevil damage

recorded but followup visits found no significant problems. One jack pine stand with white pine

weevil was found to have minor damage.

All three surveyed stands were revisited in the eastern region of the province.- Armillaria
was found in two jack pine stands. Damage in these two stands is significant and expected to
increase. One mixed red pine/trembling aspen stand was revisited and Hypoxylon canker
(Hypoxylon mammatum) was confirmed. In the Northwest region of the province 24 stands were
surveyed and seven had indications of pest problems. These included four mixed black spruce/jack

pine stands with Armillaria root disease and warren root collar weevil (Hylobius warreni). Three
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jack pine stands had Armillaria and one also had dwarf mistletce edge infections. Two of 27 stands
were revisited in the western region of the province. One mixed jack pine/black stand had warren
collar weevil. One jack pine stand had Armillaria and white pine weevil. No stands were
highlighted as having pest problems in the central and northeast regions of the province.

¢) Pre-Harvest Surveys

At the request of the forest companies, Forest Health Codes and data collection procedures
were developed and incorporated into their ongoing Pre-harvest surveys in 1998. Pre-harvest
survey staff for three forest companies (PFPC, Tolko Manitoba, and Louisana-Pacific) were
intensively trained in the identification of significant forest pests. Similar to Regeneration and
FTG surveys, surveyors were provided with forest health codes (Table 3) and colour pictorial
guides. Data entry and data analysis is ongoing. It is expected that several years of data will be
required to incorporate forest health requirements into preharvest surveys.

Considerable progress was made in 1998 towards the development of an integrated forest
health monitoring system. Detailed pest management decisions are being developed with local
forest managers for stands identified as having significant forest health concerns through all three
surveys (Regeneration, FTG and Pre-harvest). Once all three surveys are running at full capacity,
there will be well over 30,000 ha surveyed annually. All stands which have had forest health
follow up visits have been given an overall pest severity rating (low = pest awareness, moderate
= exercise caution when doing stand tending or in setting harvest year, severe = expected volume
will be significantly reduced by rotation age). This data has been entered into a spread sheet which
can be loaded onto a GIS system for province wide use. Forest health data is being entered into
the GIS to provide baseline data. Long term goals include determining whether problems are of
a repetative nature; linked to certain geographic locations, stand type, or forestry practice; and to
use data to direct research needs including methods to reduce impact on future volume losses. The
most cost effective method is to identify and prevent inherited problems from the preceding stand
from affecting new stands (pre-harvest prescriptions), and to recommend modification in
reforestation and stand tending activities to minimize pest impact.

Vegetation Management Impacts on Non-target Plants

The long term effect of aerial herbicide application on overall plant competition, non-target
species and conifer species is being monitored through the establishment of vegetation plots within
treated and untreated areas of plantations in Manitoba. Plots are instituted prior to treatment and
measure occurrence and cover indices for trees, shrubs, herbs species and available browse to
ungulates. Changes in vegetation and tree measurements are conducted at one, three, and five
years after treatment. In 1998, one white spruce plantation in the Central Region had plots-
established in May and June. Data entry and analysis will occur this winter. A third-year
assessment was conducted in the 1995 glyphosate-treated black spruce plantation in the Interlake.
Measurements were conducted on all tagged conifer trees, surviving hardwoods and shrubs.

~ Density and diversity counts were also recorded. Data entry and analysis is ongoing.
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Table 3.

Jack pine
Black spruce
White spruce

but Black Spruce DM is found there
and in all FMUs

Jack pine DM not found in FMU 20,

PRE-HARVEST FOREST HEALTH CODES

—_—e e e
| Pest/Damage & Host FMUs where pests are found or not

! Dwarf mistlstos - DM

Signs and symptoms

Branch or stem swelling

Aerial shoots - greenish yellow, up to 10
cm in length on jack pine . Green to
brown, up to 3 cm in length on spruce
Basal cups remaining from dead aerial \

Witches broom o 1[

shoots

‘ Stem canker - SC

Jack pine Red pine

Mostly found in FMU 20

Flattened often twisted dead area under
bark up to 2 m in length

Bark absent from canker, wood visible

RCW

| Armillaria root rot - all FMUs Basal resinosis |
l AR Chlorasis
Thinning crown
| At coniters Stunted shoot growth
1 Distress cones !
\ White mycelial fans under bark at root i
collar ;
. Mushrooms at base of tree |
Westem gall rust - G* | all FMUs Perennial globose galls on stem or branch |
Jack pine Orange yellow spores on surface of galls {
Scots pine in May to June |
| *NOT ON TA 1
1 Root collar weevils - FMU 20 and 23(on SP and JP). Basal resinosis i
l
!

-Westemn , Northwest and Northeast

Chlorosis
Larval girdling beneath bark at root collar

|
Jack pine ‘ _Regions (on JP, BS, and WS) Creamy white, legless larvae with
White spruce . ‘ reddish brown head under bark at root
\ Scots pine collar
l Black spruce
i Budworms - B all FMUs Scorched appearance, late June to mid 1
July
i All conifers Bare twigs ,
| Branch dieback
! Top kill |
‘I Tree mortality {
1
Hypoxylon Canker - all FMUs Orange-yellow discolouration of bark g
HC Conidial blisters :
! Sexual fruiting bodies (perithecia)
’ Trembling aspen !
| Large tooth aspen l
|
| Herdwood Stem Decay | all FMUs Conks: A r_
| . HD Perennial, hard, hoof-shaped woody |
fruiting bodies up to 20 cm wide and 15 1
1 Trembling aspen cm thick Upper surface blackish and ]
} White birch - cracked |
! Balsam poplar i
| Dead - D all FMUs Foliage on entire crown dead or missing |
’ This category chosen only if tree does |

!l Al tree species
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The Eastern Spruce Budworm in Saskatchewan - 1998

C. Brown, D. Campbell, M. Campbell, S. Hyde, D. Jiricka, T. Loran,
R. Moore, J. Smith, B. Stoddart, J. Thompson, B. Walter
Saskatchewan and Environment Resource Management

Prince Albert, Saskatchewan

J.H. Meating, P.M. Bolan, M.W Frances
BioForest Technologies Inc.
Sault Ste. Marie, Ontario

Summary

The eastern spruce budworm (Choristoneura fumiferana [Clem.]) has been a defoliator of
the spruce-fir forests of Saskatchewan since the early 1980s. The current outbreak that began
in Saskatchewan in 1981 affected 409,969 ha in 1998. This is a substantial increase from the
113,000 ha that was defoliated in 1997. In 1998, Saskatchewan and Environment Resource
Management (SERM) treated approximately 97,133 ha of spruce budworm-infested forest
with two applications of the biological insecticide Bacillus thuringiensis var. kurstaki (BtK).
The objective of the 1998 operational spray program was to protect white spruce foliage.

Overall, white spruce defoliation rates were consistently lower in treated plots than in the
untreated controls. Despite relatively high pre-spray budworm populations, average
defoliation in treated plots was less than 60% in all cases and was, with the exception of the
plots treated with Foray 76B, roughly half the defoliation levels observed in the controls.

L, density levels in treated and untreated stands were compared using counts from 63
locations sampled in 1997 and 1998. In the treated locations, the average number of L,/10m?
declined from 970 in 1997 to 368 in 1998, a reduction of 62.1%. In the untreated locations
the number of L,/10m? increased by 72.8%, from 1011 in 1997 to 1747 in 1998. Average
current defoliation in the treated locations in 1998 was 49.9% and 60.5% in the untreated

locations.

Abbott Laboratories Inc. (Foray 96B and 76B) and AEF Global Inc. (Bioprotec) conducted
experimental Bik. field trials in Saskatchewan in 1998. All products achieved the operational
objective of foliage protection.

The L, survey was expanded in 1998 due to the large increase in the area infested by the
budworm. Branch samples were collected from 163 locations in 1998 compared to 120
Jocations in 1997. Overall, 62% of the locations sampled had a Severe forecast for 1999,
17% were Moderate and 21% were Light.
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La tordeuse des bourgeons de ’épinette en Saskatchewan en 1998

C. Brown, D. Campbell, M. Campbell, S. Hyde, D. Jiricka, T. Loran,
R. Moore, J. Smith, B. Stoddart, J. Thompson, B. Walter
Saskatchewan an Environment Resource Management
Prince Albert (Saskatchewan)

J.H. Meating, P.M. Bolan, M.W. Frances
BioForest Technologies Inc.
Sault Ste. Marie (Ontario)

Sommaire

La tordeuse des bourgeons de I’épinette, le Choristoneura fumiferana (Clem.), cause des
défoliations dans les peuplements d’épinette et de sapin de la Saskatchewan depuis le début des
années 1980. L’infestation en cours, qui sévit en Saskatchewan depuis 1981, a ravagé 409 969 ha
en 1998. 11 s’agft d'une augmentation substantielle par rapport 4 I’année précédente, la superficie
défoliée en 1997 s’établissant a 113 000 ha. En 1998, la Saskatchewan et Environment Resource
Management (SERM) a traité environ 97 133 ha de forét infestés par la tordeuse des bourgeons
de I’épinette au moyen de deux applications de I’insecticide biologique Bacillus thuringiensis
var. kurstaki (Btk). L’ objectif des traitements opérationnels de 1998 consistait a protéger le
feuillage des épinettes blanches.

De fagon générale, les taux de défoliation de 1’épinette blanche dans les parcelles traitées. étaient
- systématiquement inférieurs aux taux observés dans les parcelles témoins. Méme si les effectifs
du ravageur étaient relativement €levés avant le début des traitements, le taux moyen de
défoliation était inférieur a 60 % dans toutes les parcelles traitées et, sauf dans les parcelles
traitées au Foray 76B, s’élevait & environ la moitié du taux enregistré dans les parcelles témoins.

Les auteurs ont comparé la densité des L, dans les peuplements traités et non traités en se
fondant sur les résultats des dénombrements effectués dans 63 stations d’échantillonnage en

1997 et en 1998..Dans les stations traitées, le nombre moyen de L, /10 m? a chuté de 970 en 1997
2 368 en 1998, soit une réduction de 62,1 %. Dans les stations non traitées, les effectifs ont par
contre augmenté de 72,8 %, le nombre de L,/ 10 m? passant de 1 011 en 1997 & 1 747 en 1998.
En 1998, le taux de défoliation moyen dans les parcelles traitées se chiffrait a 49,9 %,
comparativement 4 60,5 % dans les parcelles non traitées.

En 1998, les Laboratoires Abbott Inc. (Foray 96B et 76B) et AEF Global Inc. (Bioprotec) ont
procédé sur le terrain & des pulvérisations expérimentales de Btk en Saskatchewan. Tous les
produits ont offert une bonne protection du fevillage contre le ravageur.

En considération de I'étendue du territoire défolié par le ravageur, le nombre de stations
d’échantillonnage de branches aux fins de 1’évaluation de la densité des L, a été porté de 120
stations en 1997 & 163 stations en 1998, Les résultats de ces relevés annoncent pour 1999 des
défoliations graves, modérées et faibles dans respectivement 62 %, 17 % et 21 % des stations
échantillonnées.
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The Eastern Spruce Budworm in Saskatchewan - 1998

C. Brown, D. Campbell, M. Campbell, S. Hyde, D. Jiricka, T. Loran,
R. Moore, J. Smith, B. Stoddart, J. Thompson, B. Walter
Saskatchewan and Environment Resource Management
Prince Albert, Saskatchewan

J.H. Meating, P.M. Bolan, M.W Frances
BioForest Technologies Inc.
Sault Ste. Marie, Ontario

The eastern spruce budworm (Choristoneura fumiferana [Clem.]) has been a defoliator of
the spruce-fir forests of Saskatchewan since the early 1980s. The current outbreak that
began in Saskatchewan in 1981 affected 409,969 ha in 1998 (Figure 1). This is a
substantial increase from the 113,000 ha that was defoliated in 1997.

Figure l.. Area of moderate to severe (M-S) defoliation caused by the eastern spruce
budworm in Saskatchewan, 1981 - 1998.

' ‘Spruce Budworm in Saskatchewan

Moderate to Severe Defollation (ha)

5 8§ 8§ 8 8 8 8 §8 &8
Year
106

3

-3 __3

-3 .3

-5 3 _3

.3

I



1998 Spruce Budworm Management Program

In 1997 more than 80% of the locations sampled for overwintering budworm had
moderate or severe forecasts. In 1998, Saskatchewan and Environment Resource
Management (SERM) treated approximately 97,133 ha of spruce budworm-infested

 forest with two applications of the biological insecticide Bacillus thuringiensis var.

kurstaki (BtK). The objective of the 1998 operational spray program was to protect white
spruce foliage. The program began on the morning of May 25 and was completed on June
5.

BioForest Technologies Inc. was contracted to provide timing and assessment services to
the operational program. BioForest conducted the 1998 aerial defoliation survey, (Figure
2), over some 17 million ha of the province to map the budworm infestation in
Saskatchewan and collaborated with SERM to design and conduct the 1998 L, survey to
provide forecasts of expected defoliation by spruce budworm in 1999.

Materials: Three Btk formulations were used in the operational program: Foray 48B
(30BIU/2.4L/ha), Foray 76B (30BIU/1.5L/ha) and Thuricide 48LV (30BIU/2.4L/ha).
Areas were treated with the second application of Btk three to five days after the first
application.

Spray Areas: In the central part of the province 45,000 ba were treated from Prince
Albert in the south to La Ronge in the north. Foray 48B was uséd in the La Ronge area
(15,000 ha), Foray 76B in the Aubichon, Smoothstone, Candle lakes and Prince Albert
area (23,400 ha) and Thuricide 48 LV in the Sled and Delaronde lakes area (6,600 ha).
An additional 52,000 ha was treated with Foray 48B and Foray 76B in the eastern part of
the province in the Hudson Bay area. .

Aircraft: Eleven aircraft (four 502B Air Tractors, one 402B Air Tractor, one S2R Turbo
Thrush, and five 401 Air Tractors) supplied by Battlefords Airspray and Wetaskiwin
Aerial Applicators Ltd. were used for the treatments. The aircraft were equipped with
Satloc GPS guidance systems and AU-4000 Micronairs.

Weather: Daily minimum and maximum temperatures obtained from Atmospheric
Environment Service, Environment Canada for the period April 1 to June 30 were used in
monitoring degree-day accumulations and in scheduling initial field activities. Additional
weather data were collected from remote fire-weather monitoring stations maintained by
SERM.

Assessment Plots: Survey crews established 79 plots (six white spruce per plot) within
spray blocks to assess the effectiveness of the 1998 operational spray program in
Saskatchewan. Twenty-five unsprayed control plots were located near spray areas to
provide a comparison with natural levels of budworm mortality and host defoliation.

Sixty percent of the trees sampled within spray areas had pre-spray budworm populations
of more than 16 larvae/45cm branch (Figure 3).
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- Figure 3. Frequency distribution of pre-spray spruce budworm larval populations in

spray areas treated with Btk in Saskatchewan, 1998.
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Timing: In 1998, spray block openings coincided with a white spruce Host Development
Index 3.8-4.5 and a Larval Development Index of 4.0-4.5. Development plots were
established the week of May 11-15 and were sampled until completion of the spray in
early June. Thereafter, budworm development was monitored to determine the timing of
the post-spray population and defoliation surveys.

1998 Program Results

Foliage Protection: Overall, white spruce defoliation rates were consistently lower in
treated plots than in the untreated controls. Despite relatively high pre-spray budworm
populations, average defoliation in treated plots was less than 60% in all cases and was,
with the exception of the plots treated with Foray 76B, roughly half the defoliation levels
observed in the controls.

Foray 48B provided good foliage protection in the Hudson Bay (Figure 4) and La Ronge
areas. In La Ronge, pre-spray populations were generally high, averaging nearly 40 larvae
per branch. Foray 76B was somewhat less effective than Foray 48B, but protected foliage
at all of the higher pre-spray population levels. Thuricide 48LV was effective in the
Delaronde Lake area where about 30% of the trees had populations greater than 21 larvae

per branch.
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Figure 4. White spruce defoliation rates in areas treated with Foray 48B in Hudson Bay,
Saskatchewan, 1998.
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Budworm Populations: L, density levels in treated and untreated stands were compared
using counts from 63 locations sampled in 1997 and 1998; 25 were treated and 38 were
untreated (Table 1). In the treated locations, the average number of L,/10m’ declined
from 970 in 1997 to 368 in 1998, a reduction of 62.1%. In the untreated locations the
number of L,/10m’ increased by 72.8%, from 1011 in 1997 to 1747 in 1998. Average
current defoliation in the treated locations in 1998 was 49.9% and 60.5% in the untreated

locations.

Table 1. A comparison of spruce budworm L, densities and 1998 defoliation levels in
treated and untreated locations from 1997 to 1998 (n=63).

Average L,/10m? : Change Average

1997 1998 97-98 (%) | Defoliation(%)
Treated L, Locations 970 368 -62.1 49.9
Untreated L, Locations 1011 1747 78.1 60.5

1998 Spruce Budworm Experimental Field Trials

Abbott Laboratories Inc. (Foray 96B and 76B) and AEF Global Inc. (Bioprotec)
conducted experimental Btk. field trials in Saskatchewan in 1998. All products achieved
the operational objective of foliage protection.

ilo

-3

-3 _3 _3 3 3 __13

3

-3

-3

-3

-3

8

-3



1999 Spruce Budworm Defoliation Forecast

The L, survey was expanded in 1998 due to the large increase in the area infested by the
budworm. Branch samples were collected from 163 locations in 1998 compared to 120
locations in 1997. Overall, 62% of the locations sampled had a Severe forecast for 1999,

17% were Moderate and 21% were Light.

1999 Spruce Budworm Infestation Forecast
Saskatchewan

21% Light

17%

0,
62% Moderate

Severe



Important Forest Pest Conditions and
Pest Management Operations in Alberta

H. Ono,
S. Ranasinghe, C. Kominek, M. Maximchuk, S. Schwartz, E. Lee, and E. Zidek
Alberta Land and Forest Service

J. Feddes-Calpas
Alberta Agriculture, Food, and Rural Development -

C. Saunders
City of Edmonton

Summary

The extent of areas defoliated by the Spruce budworm in the Northwest Boreal Region increased
in 1998 to an estimated 82,265 ha. This is a 150% increase over 1997. Foray 48B was aerially
sprayed on 8,801 ha of forest stands expected to be moderately or severely defoliated. the
objective of this spraying was to keep the infested trees alive by reducing the budworm
populations to a level that would limit future defoliation to less than 35%.

The declining trend of Forest tent caterpillar defoliation reversed with a significant increase in
the defoliated area in Northwestern Alberta during 1998. In this region, the gross area with
Forest tent caterpillar defoliation was 130,305 ha (60,908 ha severely defoliated).

In 1998, new infestations of Satin moth were detected at 145 sites in Edmonton alone. Thisisa
dramatic increase compared to 33 new infestations detected in the city in 1997. Altogether,
active Satin moth infestations were found at 225 locations in the city and the surrounding areas.

Mountain pine beetle infestations were detected in Banff National Park. Larch sawfly defoliated

Jarge tracts of tamarack in the Upper Hay Forest Area of the Northwest Boreal Region. Large
Aspen tortrix caused severe defoliation on 97,652 ha in Northwestern Alberta.
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Le point sur les principaux ravageurs forestiers et
les campagnes de lutte entreprises contre les ravageurs en Alberta

H. Ono
S. Ranasinghe, C. Kominek, M. Maximchuk, S. Schwartz, E. Lee et E. Zidek
Alberta Land and Forest Service

J. Feddes-Calpas
Alberta Agriculture, Food, and Rural Development

C. Saunders
YVille d’Edmonton

Sommaire

La superficie défoliée par la tordeuse des bourgeons de I’épinette dans la région boréale du nord-ouest
s’est accrue en 1998 pour atteindre 82 265 ha, soit une augmentation de 150 % par rapport & I’année
précédente. Au total, 8 801 ha de peuplements forestiers susceptibles d’étre gravement ou modérément
défoliés ont fait 1’objet d’un traitement aérien au Foray 48B. L’ objectif de ces traitements était d’assurer
la survie des arbres infestés en réduisant les effectifs du ravageur de maniére telle que les taux de
défoliation demeurent inférieurs a 35 %.

A I'encontre des années précédentes, les taux de défoliation par la livrée des foréts ont augmenté de
fagon significative dans la région défoli€e du nord-ouest de I’ Alberta en 1998. Dans cette région, la livrée
a défolié 130 305 ha, dont 60 908 ha gravement. o - A

En 1998, dans la seule ville d’Edmonton, de nouveaux foyers d’infestation du papillon satin€ ont été
détectés en 145 endroits différents. L’activité du ravageur s’est donc accrue considérablement, puisque
seulement 33 nouvelles infestations avaient ét€ signalées dans cette ville I'année précédente. Au total,
des infestations actives du papillon satiné ont été observées en 255 endroits différents 2 Edmonton et
dans les secteurs avoisinants. _

Des infestations par le dendroctone du pin ponderosa ont été détectées dans le parc national Banff. La

tenthréde du méléze a défolié de vastes parcelles de méléze dans la région forestiére d’Upper Hay. La
tordeuse du tremble a gravement défolié 97 652 ha dans le nord-ouest de la province.
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1.0 INTRODUCTION

This is the final report on forest pest conditions, and pest management operations carried out
in Alberta during 1998. It contains details on important forest pests in the province.

Overall, Alberta’s forests experienced resurgence of some major pests during 1998. This
may be attributed to an unusually mild winter, and a relatively dry spring followed by a hot
and dry summer.

In this report, forest administration units previously referred to as Forest Districts are being
referred to as Forest Areas; this is in keeping with the changes that were made in 1998 within
Alberta Land and Forest Service.

This report contains information provided by a number of agencies (see listing on cover).
Mike Maximchuk, Forest Health Officer carried out the aerial surveys in the Northwest
Boreal Region. Sarah Schwartz, Forest Health Officer carried out the aerial surveys in the
Northeast Boreal Region, with the help of a Forest Health Network Technician from the
Northern Forestry Centre (NoFC), Canadian Forest Service (CFS) in Edmonton. Personnel
from Land and Forest Service (LFS), Parks Canada (Jasper National Park and Banff National
Park), and CFS (Northern Forestry Centre and Pacific Forestry Centre) participated in the
aerial surveys of the mountain pine beetle in southwestern Alberta including Jasper National
Park and Banff National Park. Forest industry (High Level Forest Products Ltd. and Millar
Western Industries) pamclpated in the second instar spruce budworm surveys, and surveys of
spruce budworm moths by using pheromone traps. Weldwood of Canada Ltd. and
Weyerhaeuser Canada Ltd. helped with mountain pine beetle surveys and sanitation projects
in the Northern East Slopes Region. Gypsy moth trap survey was co-ordinated by Canadian
Food Inspection Agency and carried out by LFS, CFS, Alberta Agriculture Food and Rural

" Development, Alberta Natural Resource Services, and various municipal governments.
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2.0 FOREST PEST CONDITIONS IN 1998 AND PREDICTIONS FOR 1999

2.1 Spruce Budworm, Choristoneura fumiferana (Clemens)

2.1.1 Budworm Defoliation in 1998

As predicted in 1997, the extent of the area defoliated by the spruce budworm in the
Northwest Boreal Region increased in 1998. Following aerial surveys, the extent of
budworm defoliation in this region was estimated at 82 265 ha. This is a 150% increase in
the defoliated area compared to the defoliated area observed in 1997. In the Upper Hay
Forest Area, the stands sprayed with Bacillus thuringiensis var. kurstaki (Btk) in 1997 had
no visible budworm defoliation in 1998. However, severe budworm defoliation found in
1997 over 2037 ha in the John D'or Prairie area increased to 2444 ha of severe defoliation in
1998. There was also budworm resurgence in several areas sprayed before 1997, especially
along Chinchaga River and Sousa Creek. Budworm defoliation in Crown land in the
Mackenzie Area remained severe but was slightly down from 2564 ha in 1997 to 2314 ha in
1998. In addition, the budworm-defoliated area in the Paddle Prairie Metis Settlement nearly
doubled from an estimated 5 976 ha in 1997 to 11 020 ha in 1998; this area was not sprayed

in 1997 (Figure 1).

The budworm-defoliated area in the Northeast Boreal Region was aerially surveyed in July
1998. Moderate, and severe defoliation was observed along the Athabasca and House river
drainages southwest of Fort McMurray; the defoliated area here nearly doubled from an
estimated 16 910 ha in 1997 to 32 403 ha in 1998. In addition, an estimated 21 831 ha of
moderate and severe budworm defoliation was observed south and east of Wood Buffalo
National Park (Figure 1).

2.1.2 Predictions for 1999 Based on Pheromone Trap Catches in 1998

Multi-Pher I® traps (Le Groupe Biocontrole, Quebec) baited with female budworm sex
pheromone lures (Biolure®, Consep Membranes Inc., USA) were used to monitor spruce
budworm populations in several forest stands province-wide. These stands had no current
signs of budworm defoliation, but had a high potential of being defoliated in the near future.
The procedure for deploying these traps is described in the “Spruce Budworm Management
Guide” (Ranasinghe and Kominek 1998).

Altogether, 134 monitoring plots were established across the province. The results.of this
survey are summarized in Figure 2. The risk of a budworm outbreak in the Southern East
Slopes continues to be low as indicated by the relatively low trap catches. There is a

* moderate risk of an outbreak in the Foothills Forest Area of the Northern East Slopes Region;

this appears to be the two-year cycle budworm, Choristoneura biennis Free., because the trap
catches have been alternating between high and low numbers during consecutive years. The
other forest areas in this region have a low risk of an outbreak. In the Northeast Boreal
Region, risk of a budworm outbreak remains low in the Marten Hills Forest Area. The risk
of an outbreak has increased in the other two forest areas of this region, especially in the
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Figure 1. Spruce budworm defoliation in Alberta, 1998.
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Figure 2. Spruce budworm moth catches in pheromone-baited traps in Alberta, 1998.
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Waterways Forest Area, where trap catches have significantly increased in 1998 compared to
1997. In the Northwest Boreal Region, risk of budworm outbreaks continue to be high in the
Upper Hay and MacKenzie forest areas where current outbreaks are found; the trap catches in
the East Peace Forest Area have increased significantly compared to 1997 indicating a
moderate risk of an outbreak. Low trap catches in the Lakeshore, Smoky River and Wapiti
forest areas indicate low risk of outbreaks.

According to the above results, no spruce budworm outbreaks are expected in the Southern
East Slopes in 1999. Outbreak of a two-year cycle budworm is possible in the near future in -
the Foothills Forest Area of the Northern East Slopes Region. Risk of budworm outbreaks
has increased in the Northeast Boreal Region and continues to be high in the Northwest
Boreal Region. '

2.1 .3. Predictions for 1999 Based on L, Surveys

Second instar (L) surveys were carried out in those forest stands that have had spruce
budworm defoliation during the current outbreak and in the vicinity of these stands, to predict
the level of defoliation expected in 1999.

In the Northwest Boreal Region, 176 plots were established; four plots were located in the
stands sprayed with pesticides for budworm control in 1998 and the others were located in
the unsprayed stands. In the MacKenzie Forest Area, larval counts in the unsprayed plots
(n=7) predict severe defoliation in six plots in 1999; the other plot is expected to have light
defoliation. In the Upper Hay Forest Area, larval counts in the unsprayed plots (n=165)
predict severe defoliation in 39% of the plots in 1999; moderate defoliation is expected in

~ 25% of the plots and nil to light defoliation is expected in 36% of the plots. Three out of four
sprayed plots in this forest area are expected to have moderate defoliation in 1999; the other
sprayed plot is expected to have light defoliation. Overall, the results of the survey predict an
increase in severity of defoliation in 1999 in budworm-infested areas in the Northwest
Boreal Region (Figure 3).

In the Northeast Boreal Region, 16 plots were established. (Note: There was no aerial
spraying to control budworm in this region in 1998). In the Athabasca Forest Area, the L,
counts in the plots (n=7) predict nil to light defoliation in 43% of the plots, moderate
defoliation in 43% of the plots and severe defoliation in 14% of the plots in 1999. In the
Waterways Forest Area, the L, counts in the plots (n=9) predict light defoliation in 33% of
the plots, moderate defoliation in 44% of the plots and severe defoliation in 22% of the plots
in 1999. Overall, severity of defoliation is expected to increase in the budworm-infested
stands in this region (Figure 4). ~

2.2  Mountain Pine Beetle, Dendroctonus ponderosae Hopkins

22.1 Aerial Survey

Several mountain pine beetle infestations were detected in Banff National Park during an
aerial survey carried out jointly by the personnel from Land and Forest Service (LFS),
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Canadian Forest Service (CFS) and Parks Canada. The area surveyed covered mainly the
river valleys in Jasper National Park, Banff National Park, Willmore Wilderness Park and the
foothills of southwestern Alberta bordering B.C.

Another infestation was detected in the Holmes River valley in B.C. immediately south of

Willmore Wilderness Park and west of Jasper National Park. This infestation, found along
the north side of the river, is estimated to be 973 ha.

2.2.2 Survey with Pheromones

In southwestern Alberta, lodegpole pine stands with a high risk of becoming infested with
mountain pine beetles were monitored for beetle activity. A two-component aggregation
pheromone bait (Phero Tech Inc., B.C.) was used. The procedure for deploying these
pheromone baits is described in “Mountain Pine Beetle Pheromone Monitoring Sampling
Manual 1998” (Kominek, 1998). ‘

Fifty-six plots were established in the Northern, and Southern East Slopes regions in 1998.
The results of this survey are sumarized in Figure 3.

In the Northern East Slopes Region, 14 out of 18 plots located close to the B.C. border in
Willmore Wilderness Park of the Foothills Forest Area had beetle hits ranging from 2-100
per tree. In Willmore Wilderness Park, 42 trees with beetle hits were either debarked or
burned. The potential for a mountain pine beetle outbreak in this area will be closely -
monitored in 1999. Risk of a mountain pine beetle infestation is minimal in the Yellowhead
Forest Area of this region where none of the five plots had any beetle hits.

" In the Southern East Slopes, 5 out of 19 plots in the Crowsnest Forest Area had beetle ﬁits

ranging from 2-30 per tree, an increase compared to 1997 beetle hits. As well, in Bow Forest
Area beetle hits per tree ranged from 2-32 in 7 out of 9 plots; although this is a significant
increase, compared to 1997, this area has had similar number of beetle hits before. None of
the six plots located in the Clearwater Forest Area had any beetle hits. Trees with successful
beetle hits in these forest areas will either be debarked or burned before the next spring. The
southern part of this region, especially the areas along the border with B. C., will be
monitored for beetle activity in 1999.

Mountain pine beetle activity in Cypress Hill Provincial Park was minimal with one
unconfirmed hit found on a tree in one of the pheromone-baited plots.

2.3 Spruce Beetle, Dendroctonus rufipennis jl{irby)

No spruce beetle infestations were detected in 1998 within the forested area monitored by

~ LFS.
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2.4  Larch Sawfly, Pristiphora erichsonii (Hartig)

Larch sawfly defoliated large tracts of tamarack, Larix laricina, in the Upper Hay Forest
Area of the Northwest Boreal Region. This is the second consecutive year of defoliation
caused by larch sawfly in this area.

2.5  Forest Tent Caterpillar, Malacosoma disstria Hubner

The declining trend of forest tent caterpillar defoliation in Alberta reversed with a significant
increase in the defoliated area in northwestern Alberta during 1998.

In the Northwest Boreal Region, the gross area with forest tent caterpillar defoliation was
130 305 ha. Within this area, severely-defoliated stands were spread over 60 908 ha,
moderately-defoliated stands over 59 209 ha and lightly-defoliated stands over 10 188 ha

(Figure 6).

In the Northeast Boreal Region, no forest tent caterpillar defoliation was observed during the
aerial surveys carried out in 1998. Endemic level forest tent caterpillar populations in this
region were confirmed by relatively few moths trapped in 1998 in ten plots with sex
pheromone-baited traps (Pheromone source: Research and Productivity Council, Fredericton,

N.B.).

2.6 | Other Aspen Defoliators

2.6.1 Satin Moth, Leucoma salicis (Linnaeus)

This pest was first detected in Alberta in 1994 in northwest Edmonton. It has since been
reported from the surrounding communities of St. Alberta and Sherwood Park.

In 1998, new infestations of satin moth were detected at 145 sites in Edmonton alone. This is
a dramatic increase compared to 33 new infestations detected in the city in 1997. Altogether,
active satin moth infestations were found at 255 locations in the city and the surrounding

- areas. The satin moth primarily fed on cultivated poplar species, but it was confirmed to be

feeding on trembling aspen in Edmonton, for the first time. As well, satin moth larval
development was found to be staggered with spring emergence of caterpillars extending over
a period of five weeks.

Due to the staggered development of satin moth larvae, Bacillus thuringiensis var. kurstaki
(Btk) products did not provide satisfactory control of this pest in the city. Ambush®
(permethrin) was the preferred product of choice for satin moth control; however, this
product is not registered for satin moth control. The personnel from the City of Edmonton
are collecting efficacy data to support a minor use application for Ambush 500 EC against
satin moth (Saunders and Barr 1998).
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Figure 6. Forest tent caterpillar and large aspen tortrix defoliation 1n Alberta, 1998.
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Attempts to collect Meteorus versicolor, an important braconid parasitoid of the satin moth,
by using local caterpillars as sentinels in Victoria, B.C. were not successful.

2.6.2 Large Aspen Tortrix, Choristoneura conflictana (Walker)

In 1998, the large aspen tortrix defoliated aspen stands in northwestern Alberta for the second
consecutive year. These defoliated aspen stands were aerially surveyed. The gross extent of
the defoliated area was estimated to be 104 103 ha. Most of this area had severe defoliation
(97 652 ha); there was some moderate defoliation (5905 ha) and little light defoliation (546

ha).

2.63 Bruce Spanworm, Operophtera bruceata (Hulst.)

Bow, and Clearwater forest areas in the Southern East Slopes Region reported Bruce
spanworm infestations in 1998. The extent of these infestations is not known. Bruce
spanworm infestations were common in the agricultural area west of Calgary.

2.6.7 Spearmarked Black Moth, Rheumaptera hastata (L.)

For the third consecutive year, spearmarked black moth defoliated birch stands in the Upper
Hay Forest Area of the Northwest Boreal Region. This damage was not as extensive as the
damage caused in previous years. '

2.7 Gypsy Moth, Lymantria dispar (L.)

Forest Health Branch participated in the annual gypsy moth survey conducted by the
Canadian Food Inspection Agency. No gypsy moths were detected in the 45 Disparlure-
baited Delta traps set-up by LFS. However, two male gypsy moths were trapped at one
location and one at another location in Banff National Park, and one more moth was caught
at a campsite near Conrich, east of Calgary (Hiro Koga, pers. comm.).

28  Dutch Elm Disease (DED)

This disease has not been detected to date in Alberta although the smaller European elm bark
beetle (SEEBBY), Scolytus multistriatus - one of the vector species - has been found in Alberta
on a recurring basis. These beetles have been trapped every year from 1994 to 1998 in
Calgary, and from 1995 to 1998 in Edmonton and St. Albert. In 1998, SEEBB was found for
the first time in Medicine Hat in southeastern Alberta. Previously, SEEBB have been trapped
in Vauxhall, and High River in southern Alberta.

During 1998, sticky traps baited with SEEBB pheromone lures were set-up at 480 locations
throughout the province. In Calgary, one SEEBB was trapped at one location in May, none
trapped in June, 58 trapped in 21 locations in July and 63 trapped in 23 locations in August.
In Edmonton, five SEEBB were trapped at three locations in July, none trapped in August
and seven trapped at six locations in September. For the first time, SEEBB was trapped on a
recurring basis at some trap locations indicating the beetle’s ability to overwinter in
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Edmonton. In Medicine Hat, one SEEBB was trapped in August and 15 were trapped in
September. No SEEBB were found in the other sticky traps.

In 1998, the Society to Prevent Dutch Elm Disease (STOPDED), a non-profit organisation
established to protect and preserve Alberta’s elm trees from DED, commenced working on a
site-specific elm inventory for the province. This inventory contains the geographical
distribution, population parameters and value of elms in Alberta. This computerized elm tree
inventory is available for use by communities as a management tool to take care of their

elms.
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3.0 PEST MANAGEMENT OPERATIONS

In the Northwest Boreal Region, Foray 48B® was aerially sprayed to manage the spruce
budworm outbreak in the Upper Hay Forest Area. These forest stands were sprayed because
they were expected to either be moderately or severely defoliated by the spruce budworm in
1998, i.e., have over 35% defoliation, as predicted by the results of second instar (L) surveys
carried out in 1997. The objective of this spraying was to keep the infested trees alive by
reducing the budworm populations to a level that would limit future defoliation to less than
35%.

The spruce budworm development and spruce bud growth in relation to degree-days were
monitored leading up to spraying. This was carried out to determine when the peaks of
spray-targeted stages occurred (i.e., peaks of fifth instar, and buds with needles flaring). The
budworms reached the targeted stage of development by May 26, the earliest date on record
of being spray ready during the current outbreak, which began in 1987. Spraying was
completed by June 5, at which time the budworms had reached the peak of their sixth instar.

A prespray sampling was carried out a few days before spraying to confirm the abundance of
budworms in the stands slated for spraying. Four plots were located in the stands slated for
spraying; three of these plots later received two applications of Foray 48B; the other plot
received one application, These plots had relatively high mean prespray counts ranging from
2843 — 8455 budworms per 10 m?2 of foliage. In the two unsprayed plots, the mean prespray
counts ranged from 1241 — 3868 budworms per 10 m? of foliage.

Altogether, 8 801 ha were sprayed with 28 573 L of Foray 48B. Of the sprayed area, 5 395
ha were sprayed twice and 3 406 ha were sprayed once. The first spraying was carried out
when budworms were at the peak of fifth instar. Undiluted pesticide was sprayed at a

volume of 2.0 L/ha (25.4 BIU/ha) by using one spray aircraft equipped with Micronair
AU4000® atomiser nozzles (Micronair Ltd., England) and a SATLOC Forestar® Differential
Global Positioning System (Satloc Inc., USA). The technical details of this project are given
in Appendix L. '

In the fall, an L2 survey was carried out to determine the effectiveness of aerial spraying in
reducing the budworm populations. Four L2 plots were located in the sprayed stands. The
results of this survey showed that three sprayed plots had enough budworms to cause
moderate defoliation in 1999; the other sprayed plot had budworm counts that would cause
light defoliation in 1999. Thus, the objective of spraying was met in one plot only. These
results may be due to the unusually high prespray spruce budworm counts observed in the
sprayed plots.
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40 FIELD TRIALS

The Forest Health Branch and High Level Forest Products Ltd. (HLFP) are participating in a
large-scale field trial on the use of silvicultural treatments to manage spruce budworm in
Alberta. Dr. Jan Volney of the Northern Forestry Centre, CFS, is carrying out this trial in the
Upper Hay Forest Area of the Northwest Boreal Region. The objective is to reduce budworm
susceptibility/vulnerability of white spruce stands by altering the stand structure and
dynamics through thinning, and harvesting regimes. Plots were established and treatments
were implemented during 1998.
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50 OTHERPROGRAMS

5.1 Regional Integrated Pest Management Groups

Integrated pest management groups set up in each Forest Region help to foster collaboration
between LFS and the forest industry in managing forest health issues. Each group has
representatives from local forest companies, as well as LFS forest areas, regions and the
Provincial Headquarters.

5.1.1 IPM Monitoring Plots

The integrated pest management group in the Northwest Boreal Region is planning to set up

a series of monitoring plots to collect data on the impact pests have on forest sustainability.
This project is being implemented in collaboration with the Northern Forestry Centre,
Canadian Forest Service. The contractor, working under the supervision of CFS, is currently
assessing permanent sample plot systems used by the participating agencies. Next step is
designing appropriate tools for monitoring and sampling the incidence, damage and impact of
important forest pests. Manuals will be prepared on aerial, and ground assessment of pest
conditions, and on analysis of data collected from plots. Currently seven forest companies
are involved in this project. The cost of this three-year project will be borne equally by these
companies and LFS. :

5.2 Spruce Budworm Decision Support System

The Land and Forest Service signed a contract with CFS to develop a decision support
system (DSS) to manage spruce budworm in Alberta. This project involves the Canadian
Forest Service (Dr. David MacLean and Dr. Jan Volney) and High Level Forest Products
(HLFP), whose Forest Management Area (FMA) is affected by the current budworm
outbreak. The main objective is to adapt the DSS developed by Dr. MacLean for New
Brunswick to suit conditions found in Alberta. The feasibility of extending this system to
cover other major forest pests in Alberta will also be considered. The cost of the project will
be borne equally by LFS and HLFP.

53 Videos on Major Forest Pests

Videos on Armillaria root rot, lodgepole pine dwarf mistletoe, and pests of juvenile forest

stands were produced under the Forest Health Video Series on major forest pests and their

management in Alberta. These videos are aimed at educating LFS staff, forest industry

personnel and the general public. Information sheets accompanying these videos are being
' finalised with the help of the Education Branch of Environmental Services.
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Appendix L

Insecticides

Aircraft

Spraying

Technical Details of Aerial Spraying to Manage Spruce Budworm in
Alberta, 1998.

Foray 48B®

Active ingredient: Bacillus thuringiensis var. kurstaki
Formulation: water-based

Additions: none

Dilutions: none

PCPANO. 21464

Micro-contaminants: nil

Ayers Thrush S2R (Spray) with Satloc® Forestar GPS guidance system
Cessna 210 (pointer)

Nozzle system: Micronair AU4000® with flowmeter
Nozzles per aircraft: six

Blade angle: 33°

VRU setting: 11

Spray speed: 190 km/h

Atomiser rotation speed: 7000 rpm

Rate of spraying: 2.0 L/ha

Period of spraying: May 26 — June 5, 1998

Area sprayed: Foray 48B:  Sprayed once: 3406 ha
Sprayed twice: 5395 ha
Total 8801 ha

Spray weather parameters

Temperature 5-30°C
Relative humidity over 30%

Wind under 15 km/h
Precipitation none within six hours
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Status Report from British Columbia

Russ Cozens
Forest Health Officer
Forest Practices Branch
BC Forest Service
PO Box 9513 Stn Prov Gowt, Victoria, BC V8W 9C2

We have no useful data on pest activity in the province. Some regions and some districts
conducted some detection surveys but there was no organized approach (One region has
excellent mapping, but one of six is not good enough). We have darned good provincial
standards and training (in fact, the USDA requested our training course book, video and CD
ROM as an example of a first class product) but the regions and districts want to do their own
thing. We are unable to tell how much of what kind of damage we have or if there is more or
less than the year previous. However, there is the general feeling that pest activity and damage

has increased over last year.

Our harvesting in the interior of the province is pretty much tied to the activity of mountain pine
beetle, spruce beetle and Douglas-fir beetle.
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Le point sur les ravageurs forestiers en Colombie-Britannique

Russ Cozens
Agent de protection des foréts
Forest Practices Branch
BC Forest Service
PO Box 9513 Stn Prov Gowt, Victoria (Colombie-Britannique) VEW 9C2

Nous n’avons aucune donnée utile sur 1’ activité des ravageurs dans la province. Certaines régions et
certains districts ont réalisé leurs propres relevés de détection, mais aucune initiative structurée de cette
nature n’a ét€ menée  bien a I’échelle de la Colombie-Britannique (une région a produit des cartes
d’excellente qualité, mais elle est la seule sur six a I"avoir fait, ce qui est insuffisant). Les normes et les
programmes de formation de la province sont excellents (le USDA a d’ailleurs souligné la grande qualité
de notre manuel de formation, de notre bande vidéo et de notre CD-ROM et s’est montré intéressé a
utiliser ce matériel), mais les régions et les districts souhaitent procéder de fagon autonome. Nous
sommes incapables d’évaluer 1’ampleur et les types de dommages infligés & nos foréts ou de comparer les
dégits de cette année & ceux de I'an passé. Toutefois, de 1’avis de la majorité des intervenants consultés,
Iactivité des ravageurs et les dommages causés par ces derniers se sont accrus cette année.

L’exploitation forestitre dans la région intérieure de la province est tr2s étroitement liée & I'activité des
dendroctones du pin ponderosa, de I'épinette et du douglas.
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SESSION II - Ice Storm monitoring in Eastern Canada and U.S.
SEANCE II - Surveillance a suite de 1a tempéte de verglas dans I’Est du Canada et des
| Etats-Unis :
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Ontario’s forest science efforts following the 1998 ice storm

R.A. Lautenschlager, Ontario Ministry of Natural Resources, Ontario Forest Research’
Institute, 1235 Queen Street East, Sault Ste. Marie, Ontario P6A 2ES;
email:lautenr @gov.on.ca.

Cathy Nielsen, Ontario Ministry of Natural Resources, South Central Science and
Technology Transfer Unit, Concession Road., P.O. Bag 2002, Kemptville, Ontario KOG 1J0
nielsec@gov.on.ca

Summary

The 1998 Ice Storm, which caused extensive damage from eastern Ontario to the Canadian
Maritimes, led to a variety of economic and ecological questions from governments, stakeholder
groups, and concerned publics. Here we outline how the Ontario Ministry of Natural Resources,
working with other organizations (Ontario Ministry of Agriculture, Food and Rural Affairs;
Canadian Forest Service; Eastern Ontario Model Forest), developed short-term and are developing
longer-term responses to those questions. Efforts have already produced: 1) alow-level acrial survey
of the forests damaged; 2) extension notes for homeowners, landowners, maple syrup producers,
plantation owners, natural resource agencies, and municipalities; 3) information for media and
natural resource education groups; 4) standardized assessment techniques and training for those
assessing damage and making recommendations; 5) literature reviews and synthesis; and 6)
management guidelines. In addition, a major fertilization (none, lime+Mg, P+K, lime+Mg+P+K)
experiment in sugar maple stands has been initiated. Among other things that experiment will
document 7) the effects of tapping on sugar maple recovery; 8) the potential of cost-effective
remedial treatments to speed recovery or mitigate further damage; 9) effects of both damage and
potential remedial treatments on sap production; and 10) selected ecological consequences of -
damage and potential remedial treatments. Research to examine the effects of damage to woodlots
and plantations will 11) quantify damage in plots representing a variety of forest types that were
monitored before the storm; 12) examine disease, stain, decay, and insect damage probabilities in
broadleaf and conifer stands; 13) document insect responses to damage in red pine plantations; 14)
develop economically based decision-support tools for managing damaged pine, and maple stands;
and 15) document the biological and economic consequences of post-damage remedial treatments.
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Projets de recherche forestitre entrepris en Ontario
a la suite de la tempéte de verglas de 1998

R.A. Lautenschlager, ministére des Richesses naturelles de I’Ontario
Institut de recherche forestiére de I’Ontario
1235, Queen Street East,
Sault Ste. Marie (Ontario) CANADA P6A 2ES5
Courriel : lJautenr @gov.on.ca

Cathy Nielsen, ministére des Richesses naturelles de 1’Ontario
Unité de transmission des résultats scientifiques et techniques - Centre-sud
Concession Road., P.O. Bag 2002,
Kemptville (Ontario), CANADA Ko0G 1J0
Courriel : nielsec@gov.on.ca

Sommaire

La tempéte de verglas de 1998 a causé des dommages importants depuis 1'est de I’Ontario jusqu’aux
Maritimes et soulevé un certain nombre de questions d’ordre économique et écologique parmi les
gouvernements, les groupes de partenaires et la population. Cette présentation vise & exposer comment le
ministére des Richesses naturelles de 1'Ontario, en collaboration avec d’autres organisations (ministére de
I’ Agriculture, de I’ Alimentation et des Affaires rurales de I'Ontario; Service canadien des foréts; Forét
modele de I’Est de I’Ontario), a proposé des solutions a court terme et s’emploie a trouver des réponses a
plus long terme & ces questions. Les initiatives prises & ce jour ont conduita : 1) laréalisation d’un inventaire
aérien 2 basse altitude des foréts endommagées; 2) I’ élaboration d’un feuillet d’information a I’intention des
- propriétaires de maison, des propriétaires fonciers, des acériculteurs, des propriétaires de plantations, des
services de protection des ressources forestieres et des municipalités; 3) la préparation de trousses
- d’information 2 I'intention des médias et des groupes d’éducation sur les ressources naturelles; 4) la mise
au point de méthodes d’évaluations et de programmes de formation normalisés a I'intention des personnes
chargées d'effectuer des évaluations et de faire des recommandations; 5) la réalisation d’études et de
synthéses documentaires; 6) I'élaboration de lignes directrices relatives a 1a gestion des foréts. En outre, un
important essai de fertilisation (aucun engrais, chaux+Mg, P+K, chaux+Mg+P+K) a été entrepris dans des
érablieres (érable a sucre). Cette expérience fournira des renseignements fort utiles sur : 7) les effets de
I’entaillage sur le rétablissement des érables; 8) la capacité des traitements correctifs efficaces par rapport
au cofit d’accélérer le rétablissement des arbres ou d’atténuer 1’ampleur des dommages futurs; 9) les effets
des dommages et des traitements correctifs potentiels sur la production de séve; 10) un certain nombre de
conséquences écologiques choisies des dommages et des traitements correctifs potentiels. Les recherches
visant 2 examiner les effets des dommages causés aux boisés et aux plantations permettront : 11) de
quantifier les dommages dans des parcelles représentatives des divers types de foréts déja étudiés avant la
tempéte de verglas; 12) d’examiner les risques de maladie, de coloration, de carie et de dommages causés
par les insectes dans des peuplements de feuillus et de coniferes; 13) d’étudier les réactions des insectes aux
dommages subies par les plantations de pin rouge; 14) d’élaborer des outils d’aide a la décision fondés sur
des considérations économiques pour I’aménagement des pinédes et des érablitres endommagées;
15) d’étudier les conséquences biologiques et économiques des traitements correctifs mis en place aprés la
tempéte de verglas.
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Dommages causés par le
verglas de 1998 au Québec

Michel Chabot
Ministere des ressources naturelles du Québec
880 chemin Ste. Foy
QCGI1S 4X4

Summary

Following the January 1998 ice storm, the Québec department of natural resources announced on
January 15 that it would quickly carry out a preliminary assessment of the damage caused to the
forest. An air reconnaissance was conducted between January 19 and February 4 over an
territory of approximately 50,000 km® identified based on summary ground observations made in
the affected regions and a preliminary map of the ice precipitations provided by the Environment
Canada weather and environmental services office. It took more than 150 flying hours to cover
the whole territory.

The aerial survey helped to identify damage caused by the ice over more than 1.7 million
hectares. Areas for each of the five aggregate damage categories are shown below.

AGGREGATE DAMAGE AREAS
CATEGORIES : (ha) %
trace ‘ 262,625 15
mild 336,888 19
moderate 529,718 30
serious 567,737 32
very serious ) 73,601 4
TOTAL 1,770,569 100

An attempt was made to assess the damage caused by the ice using aerial pictures (1:15,000
scale) taken shortly after the storm. Only the damage in the very serious category could be
detected with certainty.

The mapping of the ice damage, for a variety of scales, is available in a dlgltal format (pictures
or other) and on hard copy by request at the following address :

Ministére des Ressources naturelles
Direction de la conservation des foréts

880, chemin Sainte-Foy, 6° étage

Québec (Québec)

Phone: (418) 643-7735 Fax: (418) 643-2368
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INTRODUCTION

A la suite de la tempéte de verglas de janvier 1998, le ministére des Ressources naturelles du
Québec a annoncé le 15 janvier qu'il procéderait rapidement 4 une évaluation préliminaire des
dommages causés & la forét. Une reconnaissance aérienne a été réalisée du 19 janvier au 4 février
sur un territoire d’environ 50 000 km? délimité & partir des observations sommaires effectuées au
sol dans les régions touchées et d’une carte préliminaire des précipitations en verglas fournie par le
bureau des services météorologiques et environnementaux d’Environnement Canada. La

couverture compléte du territoire a nécessité plus de 150 heures de vol.
METHODOLOGIE

Trois équipes d’observateurs (deux en avion et une en hélicoptére) ont patrouillé le territoire selon
des lignes distantes d’environ 2 km et orientées dans un axe nord-sud. Des cartes topographiques
a I’échelle 1/ 50 000 ont été utilisées pour le repérage et la cartographie des dommages. Les

observateurs y ont délimité & main levée les zones touchées; de plus, ils ont noté le type de

" dommage occasionné aux arbres et la proportion des arbres affectés selon les classes présentées au

tableau 1.

RESULTATS

Plus de vingt cotes différentes ont été utilisées pour décrire les dommages. Elles ont été
regroupées en cing classes sur la base des conséquences anticipées pour les foréts, dans le but de
faciliter I’interprétation des données recueillies. Ces classes sont décrites au tableau 2.



Le recensement aérien a permis de localiser des dommages causés par le verglas sur plus de 1,7

million d’hectares. Les superficies pour chacune des cing classes regroupées sont présentées ci-

apres: ‘
CLASSES DE DOMMAGE ~ SUPERFICIES
REGROUPEES (ha) %

trace | 262 625 15

léger 336 888 19

modéré | - 529 718 30

grave 567 737 32

trés grave | 73 601 4

TOTAL | 1770 569 100

Dans la région.de I’Outaouais (07), les dommages sont surtout localisés dans la partie sud-est de
la région. Les foréts les plus affectées sont situées principalement dans 'unité de gegtion Basse-
Liévre (72).

Dans les Laurentides (15), des dommages ont été observés jusqu’a la hauteur de I’ Annonciation,
mais les foréts les plus affectées sont situées plus au sud, & I’ouest de Saint-Jérdme.

Quoiqﬁe limité & la pointe sud-ouest de I'lle de Montréal (06), le recensement a permis d’y noter
des dommages sur prés de 1000 hectares.

Par ailleurs, les foréts de Lanaudiére (14) n’ont presque pas été affectées parle verglas

En Montérégie (16), les foréts ont été gravement affectées par le verglas, 3 I’exception d’un
premier secteur situé au nord de la région, en bordure du fleuve, et d’un deuxié¢me situé au sud-
est, aux limites des Etats-Unis et de I'Estrie.

Les foréts de la moitié sud de la région Centre—du—Québec (17) ont aussi été gravement

touchées par le verglas.
En Estrie (05), les dommages sont trés variables et surtout localisés dans les momés nord et est

du territoire; c’est dans cette région que se trouve la plus grande superficie de foréts affectées par

le verglas.

En Chaudlére—Appalaches (12), les dommages sont lumtés au territoire limitrophe & I’Estne, au

sud de Saint-Georges et de Thedford Mines.
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Les superficies affectées par classe de dommage sont présentées 4 I’annexe 1 par région
administrative, unité de gestion et municipalité régionale de comté. De plus, des statistiques

détaillées selon les cotes de recensement sont présentées & I'annexe 2 pour I’ensemble du

territoire.

CARACTERISATION DES FORETS TOUCHEES

Une tentative d’évaluation des dommages causés par le verglas a été faite & I’aide des
photographies aériennes & I’échelle 1/ 15 000 prises peu aprés le verglas: seulement les dommages
de la classe frés grave ont pu étre détectés avec certitude. Par ailleurs, une évaluation sommaire.
des superficies forestiéres affectées par type de peuplements et des volumes de bois par essence

sera réalisée au cours des prochaines semaines.
DIFFUSION DES RESULTATS

. La cartographie des dommages causés par le verglas est disponible sous forme numérique (format

d’images ou autre) et sur support papier  diverses échelles sur demande a I’adresse suivante:

Ministére des Ressources naturelles
Direction de la conservation des foréts
880 chemin Sainte-Foy, Québec, 6™ étage
téléphone : (418) 643-7735 ’

télécopieur : (418) 643-2368

Remerciements

L’évaluation des dommages causés & la forét par le verglas a occasionné beaucoup de travail &

toute une équipe qui est présentée & 'annexe 3 et que I'auteur tient & féliciter et 4 remercier.
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TABLEAU 1

ECHELLES ET COTES D’EVALUATION DES DOMMAGES OCCASIONNES AUX

ARBRES PAR LE VERGLAS
Proportion des arbres Cotes sur la carte
affectés '
1a25% ' L
26350% . M
51 % et plus S

D.escrintion des dommages observés - Cotes sur la carte
Branches cassées dans la partle supérieure de la  aucune cote (sert d’indication pour établir la
cime proportion des arbres affectés)
Cime ployée (avec ou sans verglas) 1
Tronc courbé jusqu’d un angle d’environ 45° 2 T
(avec ou sans verglas)
Tronc courbé jusqu’au sol (avec ou sans 3
verglas)
Téte cassée: plus de 30 % des arbres affectés . T
ont la téte cassée :

NOTE: Les cotes s’appliquent aux feuillus, sauf indication contraire, et peuvent se juxtaposer.

Les observations recueillies portent sur I’ensemble du couvert forestier.
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TABLEAU 2

REGROUPEMENT DES COTES D’EVALUATION A DES FINS D’INTERPRETATION

Classes Cotes de la carte
regroupées
trace L,L1,1L2
M, Ml
léger LT, L1T, L2T
Mz’ MT ’ MIT, WT
S, S1
modéré S2
grave ST, S1T, S2T
trés grave M3, M3T
S3, S3T

Interprétation

Les dommages n’auront pas de conséquences et ne
seront plus visibles a court terme.

De fagon générale, les dommages auront peu de
conséquences, quoique les traces laissées par le verglas
seront perceptibles pendant un certain temps.

Les effets du verglas sont trés appafents et
caractéristiques, plus de 50 % des feuillus ayant le
tronc courbé et le verglas étant encore présent dans

- beaucoup de cas au moment du survol. 1 est

cependant difficile, voire impossible de statuer sur les
conséquences, lesquelles pourront varier beaucoup
selon la nature des peuplements et les conditions
climatiques qui auront prévalu entre I’évaluation et la
chute du verglas. '

Les dommages sont trés apparents et seront
perceptibles pendant plusieurs années dans les
peuplements touchés. Les conséquences & court et
moyen terme vont étre plus ou moins importantes,
selon la nature des peuplements et les travaux qui y ont
été réalisés; dans la majorité des cas, la survie des
peuplements touchés n’est pas compromise, mais on
peut anticiper de la mortalité par pied d’arbres ou par
petites trouées.

Les dommages sont spectaculaires et touchent surtout
de jeunes peuplements, particuliérement de bouleaux,
parfois d’érables, de méme que des peuplements ayant
été éclaircis. Dans cette classe, les dommages
s’apparentent au chablis partiel ou total, puisque les
arbres ont été littéralement écrasés au sol.
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Présentation au Forum sur la répression des ravageurs forestiers
Orientation future des programmes internes
Nouveaux partenaires et nouvelles possibilités

Greg Stubbings, Agence canadienne d’inspection des aliments
59, Promenade Camelot
Nepean (Ontario), CANADA K1A 0Y9

Courriel : gstubbings@em.agr.ca

Sommaire

La création de I’ACIA, le 1% avril 1997, visait & réunir en une seule agence tous les services d’inspection des
aliments et de quarantaine qui relevaient jusque-1a d’ Agriculture et Agroalimentaire Canada, de Santé Canada, de
Péches et Océans Canada et d’Industrie Canada. L’ Agence compte quelque 4 500 employés et poursuit

19 programmes différents. Elle est structurée de manire 2 accroftre I'efficacité et I'efficience des réseaux
d'inspection visant & garantir I’innocuité des aliments. Elle a pour mission de veiller & I'innocuité des aliments,
d’assurer la protection des consommateurs, de favoriser I'accessibilité des marchés et de protéger les ressources
végétales et animales.

Quel est le rapport avec le Forum sur la répression des ravageurs forestiers?

La protection des végétaux fait partie des responsabilités de I' ACIA. La Division de la production et de la protection
des végétaux a pour mandat de favoriser I'accessibilité des marchés et de protéger les ressources. Nous sommes 1'un
des rares programmes au sein de I' ACIA qui ne présente a peu pres aucun lien direct avec I'innocuité des aliments,
Nous possédons également ’une des divisions de programmes les plus vastes de I' Agence. Nous délivrons plus de
65 000 certificats d’exportation. La valeur annuelle des échanges commerciaux de produits végétaux et forestiers au
Canada s’éleve  plus de 32 milliards de dollars.

Nous nous occupons non seulement des produits agﬁ'coles courants tels que les produits horticoles, les céréales, les
grandes cultures, les semences, les pommes de terre de semence, les engrais, les produits de la biotechnologie et la
protection des obtentions végétales, mais aussi des produits forestiers.

Nous nous efforgons également d’ouvrir de nouveaux marchés pour les produits agricoles et forestiers et de mieux
Protéger nos ressources agricoles et forestitres. Pour atteindre nos objectifs et étre vraiment efficaces, nous devons
travailler en étroite collaboration avec d’autres organismes gouvernementaux et I'industrie.

Un des principaux objectifs de I’ACIA consiste 2 promouvoir la collaboration avec les autres minist2res et
organismes gouvernementaux, I"industrie et les gouvernements provinciaux et territoriaux. L’ ACIA a conclu un
certain nombre de protocoles d’entente avec d’autres organismes gouvernementaux et entend poursuivre dans cette

voie.

Au plan politique, I'une des principaux facteurs qui a conduit & la création de I’ ACIA était le besoin de réduire le
chevauchement et le double emploi. Toutefois, en ce qui concerne la protection des végétaux, force est d’admettre
que les lacunes sont plus nombreuses que les exemples de double emploi. C’est particulitrement vrai dans le cas de
1a protection de nos ressources. C'est ce qui m’amene & vous parler de nos programmes internes et & examiner nos
préoccupations, nos enjeux et la nécessité d’établir de nouveaux liens et partenariats. ‘
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Presentation to the Forest Pest Management Forum
Future Direction of Domestic Program -
New Partnerships and Opportunities

Greg Stubbings, Canadian Food Inspection Agency,
59 Camelot Drive,
Nepean, Ontario, CANADA K1A 0Y9

e-mail: gstubbings@em.agr.ca
Introduction

CFIA Creation - April 1, 1997 to consolidate food and quarantine inspection components of
AAFC, Health Canada, Fisheries and Oceans, and Industry Canada into a single agency. 4500
staff covering 19 different programs. Designed to enhance the effectiveness and efficiency of
inspection systems related to food safety. Our CFIA Mission: safe food,, consumer protection,
market access and protecting the plant and animal resource base.. ‘

How does this fit into a Forest Pest Management Pest Forum ?

The CFIA structure includes plant health. The focus of Plant Health and Production Division is
on market access and protection of the resource base. We are one of the few programs within
CFIA that has almost no direct link to food safety. We also have one of the largest program .
divisions in the Agency. We issue over 65,000 export certificates. The annual value of Canadian
trade in plant and forestry products exceeds $32 billion.

We cover not only traditional agricultural commodities such as Horticulture, Grains and Field
Crops, Seeds and Seed Potatoes, Fertilizer, Biotech, Plant Breeder*s Rights but also Forestry.

We are committed to improving market access for agricultural and forestry products as well as
protection the plant resources of our fields and forests. We can*t do this alone or in isolation.
We have to work with other government organizations and industry to be effective.

One of the major goals of CFIA is to reach a higher level of collaboration with other federal
departments and agencies, industry and provincial and territorial governments. CFIA has signed a
numbei of MOU*s with other government agencies and will need to continue to do so.

When we look at the political motivation for forming the CFIA, one of the primary reasons given
was to reduce overlap and duplication . However in the plant health area, there are more gaps
than duplication. This is especially true in the protection of our resource base. This brings me to
the focus of my presentation to look at our domestic program - our concerns, challenges, and our
need to develop new relationships / partnerships.
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Domestic Program

A year ago, 1 hz}d the opporfunity to present a similar presentation to the National Plant
P_rotecu_on Advisory ?oard in which there were a number of forest sector reps ..... and from that
discussion, a suggestion was made to present the topic at the Forest Pest Management Forum

Background:

Quarantine pest is defined as: a pest of potential economic importance to the area endangered
thereby and not yet present there, or present but not widely distributed and being officially
controlled - 1996 Glossary of Phytosanitary terms of the Food and Agriculture Organization of
the United Nations.

At present 87 pests are listed in Canada as A-2 pests, i.e. quarantine pests present in Canada and
are officially controlled. A-1 pests are quarantine pests not present in Canada. Many A-2 pests
are referenced directly in Schedules I and II in the Plant Protection Regulations. All A-2 pests
are included in the published list of Regulated Pests by Canada.

(Select Forestry Pests from A-1 listing + A-2 list (about 7))

The pest risk analysis process (science based ) is used to determine if a pest is a quarantine pest
Domestic controls of A-2 pests are required in order to justify import restrictions and/or to certi.fy
Canadian exports free of certain quarantine pests. To request the application of phytosanitary
measures on imported commodities for pests which are present in Canada, but which are not
officially controlled would be counter to the provisions of the Agreement on the Application of
Sanitary and Phytosanitary Measures of the World Trade Organization. |

For many of the A-2 pests, Plant Protection Division (PPD) does not have active policy
directives in place to control their movement and spread. Or, due to resource constraints, policy
directives exist and programs are not being implemented. As a result, a number of PH&PD
current import policies would not meet international standards.

With only limited FTEs invested in the domestic programs, CFIA does not have the resources to
maintain official control programs with the required activities such as issuing and auditing
movement certificates. ‘

The CFIA business plan strategies include: the recognition of the roles of the various partners in
an effort to reduce overlap and duplication; to allocate resources that maximize risk reduction;
and to allocate resources at the most appropriate points of intervention.

Liability to the Agency from a domestic point of view remains a concern because for certain

pests specified in' the Regulations, we do not have domestic movement programs to prevent their
spread. From an international point of view, our trading partners may challenge Canada where an
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import requirement exists for which there is no equivalent domestic measure.

Domestic programs are generally seen as ‘public good’ and there are generally low or no levels

of cost recovery in our activities in this area. This is becoming a factor when the operational arm
of the agency is held accountable for revenue.

There are no mechanisms to fund eradication efforts when pests are found outside of quarantine
zones. '

2) Facilitators Report of the “Workshop on Forest Risks from the introduction of Exotic Insects
and Diseases’ recently held in Halifax on October 19, 1998. This workshop was co-sponsored by
CFS and CFIA. . ,

Some Key Points were raised which highlight some of the challenges we face in dealing with
exotic pests, particularly when these pests become established in parts of Canada.

— Capability to manage an introduced pest (technical / detection, identification, avail field staff
and budgetary) . ‘

- Difficulty in risk assessment & management - species at risk (nursery and forest), crop
longevity, scientific complexity, economic analysis. (Opportunity for CFS to assist in risk
assessment). .

— No real policy or procedure in place to deal with exotics when they become established.
Defining criteria for eradication / defining priorities - Spruce Bark Beetle, ALHB

— Lack of contingency funds for emergencies -

— Lack of domestic inspection / internal regulations.

— lack of Cdn federal and provincial infra structure. Lack of coordination fed/prov. Lack of
formal MOU’s on forestry '

— limited plant quarantine research / treatment research/ technology transfer. We are very
reliant on US. (Political , trade ramifications)

— Lack of treatment options , ‘

— Urban forests acting as a reservoir for exotics (opportunity to link with Municipal levels)

— working environment - public perceptions and apathy, gov*t reaction and general Jack of
profile, commitment, competing priorities (again there is no food safety issue here)

— benefits to public may be not be understood for example loss of species / biodiversity as well
as those values that are understood - revenues / profits for our industry

— globalization of trade - greater and faster movement of product from countries lacking
infrastructure, our lack of knowledge of pests, foreign species

— Trade barriers, SPS measures are under much closer scrutiny. Further incentive to ensure are
domestic policies are in line with our import policies.
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3) Proposed Direction

A new direction is needed to enhance the effectiveness of Plant Health’s domestic control
programs and to deal with operational pressures and the gaps that currently exist in our domestic
policies. The direction must be consistent with the CFIA business plan (in support of the
protection of the production base). '

To meet our international obligations, PH&PD should adopt in all policy directives, a common
approach for dealing with A-2 pests. Interational Standards for Phytosanitary Measures (ISPM)
and NAPPO Regional Standards for Phytosanitary Measures should be employed. The
combination of the ISPM’s “Requirements for the establishment of pest-free areas” and
“Guidelines for surveillance” should be consistently used in Canada to establish well defined pest
free areas and infested areas. The combination of surveys and movement controls can protect
pest free areas and should be the foundation of our domestic program.

Where possible, in the revision of all policy directives (D-Memos) regulating a commodity which
specifies A-2 pests for the importation into Canada, the domestic equivalent should be included
in the same document. ‘

In consultation with industry and provincial partners, we recommend enhancing our programs by
having much greater involvement of non-federal authorities (provincial, industry associations).

As stated in the CFIA Business plan, we should enhance inter-governmental cooperation through
the delegation of federal involvement and quarantine powers to provinces and private sector as

appropriate.

In provinces where A-2 pests are established, non-federal authorities could take over the
responsibility for establishing pest free zones. This would involve pest surveys and ensuring
movement controls are enforced. Under the federal authority (Plant Protection Act), Plant Health
and Production Division would officially recognize these control programs.

If there is no interest from non-federal authorities in controlling a particular pest (i.e.
stakeholders in that province do not wish to establish pest free production areas), the entire
province may be considered infested for regulatory purposes.

Inter provincial (where quarantine measures are required) and international zone management in
support of trade would continue to be the responsibility of CFIA’s plant protection programs.

CFIA would continue to be responsible for standard setting (standards which are consistent with

international obligations), auditing of the system effectiveness, national and international
credibility.
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Groups under the umbrella of the National Plant Protection Advisory Committee (NPPAC), or
specific commodity advisory /working groups could be charged to develop criteria to determine
when federal involvement (associated with A-1 pests) is transferred to non-federal authorities
(i.e. as pests become established in regions of Canada). This may be done on a case-by-case
basis.

NAGM may be a future case study - implications for much of Canada and many provinces are
looking for a made at home solution that is recognised by the federal government. Many of the
US programs are state run or implemented by the individual states using central funding.

Pros:

A new mechanism is needed which allows for the pooling of resources, as the present system is
not effective. The collective sum may be greater than the sum of the individual components.

There are few success stories in' which our domestic programs have controlled the spread of A-2
ts without costly and/or controversial eradication programs or long established quarantine
zones (which may involvé compensation). ‘

Federal authorities are constantly at odds with provinces and industry in trying to determine
/negotiate the extent of the regulated areas within a given province and the required movement
controls needed to protect non regulated areas. The involvement of non-federal authorities would

. facilitate “a made at home” solution or consensus among affected parties. Present system relies
on essentially voluntary compliance since movement does not cross federally controlled borders.
This proposal necessitates “buy- in” of stakeholders within the provinces.

A cooperative approach would ensure that limited resources would be invested in areas where the
benefit of the phytosanitary measure (i.e. trade, protection of a.production base) outweighs the
cost of establishing and maintaining pest free zone (the free good issue).

Provides opportunities for alternative mechanisms for service delivery by industry funded third
party organizations for the control of A-2 pests. This may include fully cost recovered federal
involvement in certain circumstances.

Having domestic programs in place would justify import measures. If decisions are made to not
develop and implement domestic programs for certain pests, import measures can be removed.

Trade could be increased if new pest-free zones are established.
This proposed direction is consistent with many other program areas within CFIA and other

federal organizations such as Canadian Forest Service, as you are well aware of,. which have
placed pest surveys under provincial control, :
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Cons:

As the Plant Protection Act and Regulations provides for a very broad interpretation of the
control of pests, many provinces and industry associations continue to claim that any action
required to control A-2 pests or to support regulatory programs (survey, movement controls) is
solely a federal responsibility.

Many provincial agriculture and forestry ministries have suffered cut backs in their own
infrastructure which may limit their effectiveness or willingness to accept/adopt additional

programs.

This proposal may be seen as federal downloading or off loading because very few resources
could be transferred from CFIA to the non-federal authority in such a shift of responsibility.

If this approach leads to the deregulatioh of some A-2 pest and to the expansion of areas
considered to be infested, markets may be lost for some exporters.

Next Steps:

Further develop these discussions and to begin extensive consultation with provinces and
industry on new direction of domestic programs. Forestry could be used as a model.

PPD to conduct a critical review of all A-2 pests in association with the Plant Hea.lth Risk
Assessment Unit to determine:

a) Candidates for de-regulation.Criteria may include:those pests which have no policy or control
programs currently in place.
— based on risk assessments, including cost-benefit studies, pests/hosts which do not have
significant economic/ trade value.
— Jow probability of success of a domestic control program (looking at biological factors).
— not regulated by key trading partners i.e. our involvement is not required in direct support
of actual trade.

b) Candidates for further harmonization /regionalization initiatives with trading partners on
pests which have major economic significance and occur in a number of countries.

c) Priority of A-2 pests requiring federal involvement. A priority list will help focus CFIA
efforts on the highest risk (trade, economic, political) A-2 pests. This gives a reasonable
target to “achieve” in our workplans. Lower priorities may be dealt with by alternative
means.

To consult widely on de-regulation candidates prior to any regulatory decision.
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SESSION IV - Exotic Pests: Assessing the Threats, Managing the Problem
SEANCE IV - Les ravageurs exotiques: évaluer la menace et attaquer le probléme
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Evaluation des risques posés par les ravageurs exotiques
Le Systéme d’information sur les ravageurs exotiques pour I’Amérique du Nord

Doreen Watler, Agence canadienne d’inspection des aliments
C.P. 11300, Station « H »
3851, chemin Fallowfield
Nepean (Ontario), CANADA K2H 8P9
Courriel : watler @em.agr.ca

Sommaire

Le Systéme d’information sur les ravageurs exotiques pour I’ Amérique du Nord est un projet de la Commission
forestiere pour I' Amérique du Nord initié par le groupe d’¢étude sur les insectes et les maladies. Ce groupe compte
des représentants des services de protection des forét et des végétaux du Canadsa, des Etats-Unis et du Mexique.

Les trois pays ont entrepris de réglementer les produits forestiers provenant d’autres régions du monde. Plus
récemment, I’augmentation du nombre des interceptions et I'établissement d’un certain nombre de ravageurs
forestiers exotiques ont mis en Jumigre I'urgence d'adopter une réglementation visant les produits d’arrimage et
d’emballage et le bois de caisse. Si le longicorne asiatique (ou longicorne étoilé d’ Asie) constitue actuellement la
principale source de préoccupation, bien d’autres espéces ont également suscit€ de vives inquiétudes dans le passé
ou en susciteront dans I’avenir.

Au départ, le systéme avait pour objet de fournir des informations 2 trois groupes de personnes, soit les décideurs,
les aménagistes forestiers et les chercheurs. Les décideurs utilisent ces informations comme fondement scientifique
pour élaborer de nouveaux réglements, harmoniser la réglementation entre les trois pays de I’Amérique du Nord afin
de faciliter les échanges commerciaux et faire en sorte que I’ Amérique du Nord se dote d’une telle base de données,
comme I’ont déja fait nombre d*autres pays étrangers. Les aménagistes forestiers ont besoin de bien connaitre les
différents risques d’introduction associés aux diverses voies d’entrée, de manidre & pouvoir réduire ces risques. Iis
sont alors en mesure de mettre en place les mesures de détection nécessaires pour contrer les risques que posent ces
ravageurs pour les ressources dont ils ont la charge. Les préoccupations des aménagistes forestiers orientent

1établissement des priorités de recherche en foresterie.

Le systeme contiendra des informations sur les ravageurs des arbres dans toutes les régions de I’ Amérique du Nord.
Nous projetons d’inclure des données sur tous les types de ravageurs, soit les insectes, les nématodes, les
champignons, les bactéries, les virus ou autres agents pathogenes, & I'exception des mauvaises herbes. Le groupe
d'étude estime ne pas avoir les compétences voulues pour inclure ces dernitres dans la base de données, méme s'il
reconnait I"importance de la menace qu’elles présentent pour les foréts de I' Amérique du Nord. Quelqu’un d’autre

devra se charger de ce projet.

Vous trouverez sur notre site Internet (www.exoticforest.org) des directives sur la fagon de faire une contribution.
Vous y trouverez également des formulaires de saisie de données que vous pourrez t€lécharger afin de travailler 2
partir de votre propre ordinateur, au rythme qui vous conviendra. Vous pouvez également obtenir une copie de ces
directives et de ces formulaires sur disquette en vous adressant au cocrdonnateur ou au rédacteur. Vous pourrez
retourner votre contribution par courrier électronique, ou encore sur une disquette ou sur support-papier.

Une fois que nous aurons amassé un grand nombre d’informations, nous espérons que les utilisateurs potentiels
interrogeront le systéme et utiliseront les données qu’il contient. Ce systéme vous donnera acces & divers types de
rapports par hote, nom de ravageur et région du monde, ainsi qu’a des listes de ravageurs et des feuillets
d&'information sur des ravageurs choisis. :
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Rating the risk from exotic pests.
The exotic forest pest system for North America

Doreen Watler, Canadian Food Inspection Agency,
P.O. Box 11300, Station “H”’
3851 Fallowfield Road,
Nepean, Ontario, CANADA K2H 8P9

e-mail: watler@em.agr.ca

The Exotic Forest Pest System for North America is a project of the North American Forestry
Commission, initiated by the Insect and Disease Study Group. This group has representation
from the Forestry and Plant Quarantine agencies of all three countries in North America, Canada,
the United States and Mexico. ' '

The project was born out of an increasing awareness of the threats associated with exotic forest
pests and the need for a database of information to serve North America. We need to be able to
collect, store and retrieve information on the pests and we need a consistent system for rating the
risk associated with these pests. All three countries have been moving towards regulation of
forest products from off-continent, and more recently, the need to regulate dunnage, packing
material and crating has been put into sharp focus by the increasing numbers of interceptions and
actual establishments of pests. Asian long-horned beetle is the current pest of greatest concemn,
but there have been many others before it and there could be many more in the future.

The purpose of the system has been seen from the first as being to provide information to three
groups of people, the regulators, the forest managers and the research community. The regulators
need the information to provide a clear scientific basis for regulation, to help harmonise
regulations among the three North American countries and thus to facilitate trade, and to bring
North America into line with other parts of the world which are undertaking the same type of
database construction. The forest managers need to be able to identify the threats associated with
the various pathways on which pests may move, so that they can take steps to reduce those risks.
They can start proactively addressing the need for detection of possible threats to their resource.
The concerns of forest manager leads to the identification of research priorities in the forestry
area.

What types of information do we envisage this system supplying? It will be available in all three
official languages of North America, and the whole system will be species-based. It will contain
information on pest life cycles, biology and distribution as well as recognition and detection.
However, that is not the only information which we hope to have in the system. To help people
decide if the pest is worth regulating, controlling or working on, we intend that the database will
supply a risk assessment, using the information available on the pest. It will give a broad
qualitative rating of high, medium or low risk.
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The system will contain information on pests of trees of any part of North America. We intend it
to include all types of pests, including insects, nematodes, fungi, bacteria, viruses, or any other
type of disease organism, but not weeds. Weeds are outside the area of expertise of the Insect
and Disease Study Group and although we recognize them as a very important threat to the
forests of North America, we think they will have to be someone else’s project.

The steering committee for this project has one great hope, that people with knowledge will
recognize that this project is necessary and timely and will get involved. We have a number of
risk assessments which have already been carried out in all three countries, and we hope to put all
the pests identified in those assessments onto the database. Its quite a large body of information,
but is far from comprehensive. And we do not have a team of dedicated writers for this project.
We are hoping that the people who have information about forest pests will be motivated to
contribute their knowledge to the database. Many North American scientists may have:
international contacts developed over the years through various cooperative projects with foreign
scientists, or by means of trips to other countries. We hope that people who are familiar with
pest insects in other countries may be canvassed for information and will be willing to share it
with others.

You can log onto the Internet at www.exoticforests.org and find guidelines for making a
contribution. We have an editor and a review committee who will be responsible for making
sure that all contributions are consistent in their interpretation of the meaning of high, medium
and low, as well as editing for spelling and grammar. There are data entry forms which you can
down load from the web, so that you can work on your own computer, in your own time. You
can also request the guidelines and entry forms on diskette, from the coordinator or the editor.
When you have your contribution ready, it can be sent e-mail, or on diskette or even in hard
copy. The database uses Microsoft Access and an interactive system called Coldfusion. There is
a custom data entry program, and Microsoft frontpage was used for the presentation. You can
down load the material in Word or Word Perfect. There are four ways to down load, depending
on Whether you have Access 2, Access 95, Access 97 or no Access at all.

The outline of the pest facts sheet is organised much as you would expect, to provide a place to
put all the information which you may have. At the moment we have no funds to hire people, but
the pest facts sheets will be credited to the author and we hope that will be some inducement to
contribute, as well as the more altruistic motives. Completing the pest facts sheet should be a
relatively straight-forward exercise, except for the usual complaint that you do not have enough
information, which we have to live with.

The risk assessment is based on the information in the facts sheet, but the author can carry out the
risk assessment on the organism either before or after completing the facts sheet itself. The risk
assessment is in two steps. First the pest is put through an initial screening. We want the
database to contain potential quarantine pests, that is ones which are either not in North America,
or if they are here, could spread further, and are capable of causing economic or environmental
damage. New strains of old pests, which may have a different level of risk, can also be included.
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The screening process is designed to prevent you spending time on other types of pest.

If the organism passes the initial screening, you pass on to Step 2, the actual Pest Risk
Assessment. There are three criteria, establishment potential, economic impact potential and
environmental impact potential.

Under establishment potential, the author considers the factors which would aid the organismin
getting established. Does it have suitable hosts in North America, and could it establish
everywhere that they occur or is it limited by temperature or humidity? We do not ask you to
estimate how quickly it would spread. Often we give a pest a lot of help in moving around

anyway.

Economic and environmental impact potential are often difficult to estimate. A ‘best guess’ is
often as much as can be given, if there is no good evidence from literature or the author’s own
knowledge. .

The ratings under all of the criteria are qualitative, expressed as high, medium or low, but they
can be converted simply into a numerical rating. Once the author has given these ratings, the
computer program will calculate the overall rating of the pest. The establishment potential is
multiplied by the economic and environmental ratings combined. What the author has to supply,
however, is the level of uncertainty associated with the ratings. Where a lot of consistent data is
available, the level of comfort with the values assigned in the ratings may be high, but where
information is contradictory or lacking, it may be low. . :

Once we get a lot of information in the database, we want people to retrieve it and use it. You
will be able to get out various types of reports, by host, pest names and areas of the world. You
will be able to get lists of pests and pest facts sheets.

This is an ambitious project and we need a lot of people to get involved with it if it is to succeed.
It was officially Jaunched at the joint meetings of the Entomological Society of America and the
American Phytopathology Society, last week in Las Vegas. It was an appropriate place to launch
it because it is a pretty big gamble. We hope people will start logging onto the system and will
give us comments on what they like and what they do not like. Please give it atry. You will not
find many pests on it at the moment, just a few examples, but we hope to get a lot more into the
system over the next few months. You will find that the French version of the guidelines and the
data entry form is still missing. We hope to have it in place in a short time.
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Wendy Sexsmith
Director
Alternative Strategies and Regulatory Affairs
Pest Management Regulatory Agency

International Harmonization of Pesticide Regulation Fact Sheet

Health Canada’s Pest Management Regulatory Agendy (PMRA) is working with its
counterparts in other countries in North America and abread-te’harmonize the processes
used to regulate pest control products. The purpose of harmonization is to develop a more
efficient method of bringing safe and effective pesticides to the consumer, with the added
benefit of promoting sound regulatory policies worldwide. '

Harmonization is aimed specifically at standardizing:

o the type and scope of studies required to register a pesticide;
o the protocol followed in carrying out these requi i
o the format and presentation of manufa

and
o the methods used to evaluate submissions and prepare country reports (monograph).

~ .
* submissions for registration Qossier);

Harmonization requires a complete understanding of the methods and practices used to
regulate pesticides in other countries and a willingness on the part of all parties involved
to work toward converging these approaches. This does not mean setting standards to the
lowest common denominator, or simply accepting another country’s decision, but rather
finding an acceptable middle ground that will maintain our current high level of
protection of the health of Canadians and of their environment. When agreement cannot
be reached, the differences will be clearly delineated.

What Is Being Done?

Canada is pursuing a wide range of initiatives with the United States and Mexico through
the North American Free Trade Agreement (NAFTA) Technical Working Group on
Pesticides (TWG) and with other countries through the Organisation for Economic Co-
operation and Development (OECD) Pesticides Forum.

Significant progress is being made on these fronts, but the work is proceeding with all the
caution and attention to detail necessary for safeguarding health and the environment.
Regulating pesticides is a complex responsibility, and harmonization has to take into

" consideration the wide range of ecological and cultural (dietary) factors amongst

countries.

The NAFTA TWG met for the first time in March 1996. The members are devoting their
energy to creating a more consistent basis for pesticide registration by 2002. Within five
years, the NAFTA TWG aims to have work sharing become routine amongst Canada, the
United States and Mexico (North American Initiative). This will build on the work
sharing that has already started within the NAFTA TWG projects.

' Health Canada Sants Canada
I+ PostMenegement Regustory Agency  Agonce d réglemonteon daa ke ertperssiake Canad
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Targets for harmonizing pesticide regulatory processes in the NAFTA countries include:

common data submissions for manufacturers;

greater coordination of approval processes for pesucldes,

the elimination of trade problems related to differences in maximum residue limits
(mu)’ ’

a common labelling system; and

concument access to products.

The NAFI‘ 'A TWG’s progress of specific interest to Canada mcludes

the launch of joint review of submissions by the PMRA and the U.S. Environmental
Protection Agency (EPA) of reduced-risk chemical pesticides and biopesticides
(microbials and pheromones);

the resolution of specific trade irritants related to differences in MRLs between
Canada and the U.S,;

the creation of Tesidue zones that are equivalent in Canada and the U.S., thereby
reducing the need to redo residue trials;

the launch of a Canada-U.S. initiative to develop mutually-acceptable models for
predicting spray drift and deposit;

a Canada-U.S. agreement on study protocols for environmental fate and toxicology;
work sharing on the re-evaluation of wood preservgtivess-as

a successfully completed Integrated Pest Manage m- roject between Canada

. and the U.S. on late blight in potatoes and ongoing work on IPM projects for the

Colorado potato beetle and canola.

Internationally, the OECD Pesticides Forum is also working to improve efficiencies in its
members’ pesticide regulatory programs. Current efforts are focused on developing:

a common format for industry data submissions and country review reports;
a compatible electronic data submission and review process;

common data sets and evaluation criteria;

common data requirements for pheromones and microbials;

comprehensive summary requirements;

test guidelines; and

effective risk reduction initiatives.

Updates on both NAFTA and OECD progress can be obtained on the PMRA web site at:

(hutp:

«//www.hwc.ca/pmra), or by contacting the PMRA Pest Management Information .

Servu:e at: 1-800-267-6315.
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3.

Who Will Benefit?

Harmonization benefits everyone by reducing duplication of effort and streamlining the
pesticide review process.

Regulatory agencies will see increased efficiency asa result of work sharing initiatives
and joint reviews. The pesticide industry will benefit from reduced submission costs and
faster and broader access to international markets. Growers in all countries will have
prompter and more equitable access to a wider range of more effective pest control
products, and the public will see health risks reduced as newer and safer pest control
products are introduced. ~
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Harmonisation internationale de la réglementation
des produits antiparasitaires
Fiche technique

2.

Ce qu'est I'harmonisation.

De concert avec ses vis-a-vis des autres Eta mmérique du Nord et d'ailleurs, I'Agence
de réglementation de la lutte antiparasitairs ), de Santé Canada, travaille &
I'harmonisation des processus de réglementation des produits antiparasitaires. L'objectif
cherché est la mise au point d'une méthode plus efficace pour assurer la mise en marché
de produits présentant, pour les consommateurs, de bonnes caractéristiques d'efficacité et
d'innocuité; autre avantage non négligeable, on contribue de la sorte & la promotion de
bonnes politiques de réglementation & I'échelon mondial.

Cette harmonisation vise spécifiquement les domaines suivants :

« Type d'études, et leur portée, conduisant a I'nomologation de produits antiparasitaires

« Protocole & suivre pour la i
« Mode de présentationdes demandes d'homologauo dossier) déposées par les

fabricants -
« Méthodes appliquées a I'évaluation des demandes et & la préparation de rapports
nationaux (monographies).

L'harmonisation passe par une parfaite connaissance des méthodes et des pratiques de
réglementation des produits antiparasitaires a I'étranger, ainsi que par la volonté
manifestée par les parties de faire converger ces différentes approches. Il ne s'agit pas, ici,
de chercher le plus petit commun dénominateur ou simplement de se plier aux décisions
d'autres Etats, mais de trouver plut6t un terrain d'entente od sera conservée I'excellente
protection sanitaire et environnementale déja assurée au Canada. L2 ol il sera impossible
de trouver une solution commune, les différences seront clairement indiquées.

Les réalisations

Le Canada participe & de nombreuses et diverses initiatives, de concert avec les

Etats-Unis et le Mexique, dans le cadre des rencontres du Groupe de travail technique sur

les produits antiparasitaires de I'Accord de libre-échange nord-américain (ALENA); il

collabore aussi avec d'autres pays, dans le cadre du Forum sur les produits antiparasitaires
"de I'Organisation de coopération et de développement économiques (OCDE). '

.
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On assiste 2 des avancées réelles sur ces fronts, mais les travaux se déroulent avec toute la
prudence et tout le souci du détail qu'il faut apporter aux questions de protection de la
santé et de l'environnement. La réglementation des produits antiparasitaires est une
responsabilité complexe et, au regard de 'harmonisation, on doit tenir compte du vaste
éventail de facteurs écologiques et culturels (alimentaires) a l'ocuvre dans les différents

pays.

Le Groupe de travail technique de 'ALENA a tenu sa premiére rencontre en mars 1996.
Ses membres consacrent leurs énergies a la constitution d'un cadre davantage cohérent
dhomologation des produits antiparasitaires d'ici 2002. Le Groupe de travail a pour
objectif que, d'ici cing ans, le partage des tfiches soit devenu un mécanisme courant, établi
entre le Canada, les Etats-Unis et le Mexique (dans le cadre de I'Initiative
nord-américaine). A cette fin, on s'appuie sur les réalisations concrétes du Groupe de
travail en matiére de collaboration de ses membres & des projets dans le cadre de
I'ALENA. ' :

Voici certains éléments sur lesquels on travaille en vue d'harmoniser les processus de
réglementation des produits antiparasitaires dans le cadre de 'ALENA :

o Présentation de données communes par les fabricants

« Resserrement de la coordination des processus d'homologation des produits
antiparasitaires

-« Résolution des problémes d'ordre commercial attribuables & des écarts dans les limites
maximales de résidus

» Adoption d'un méme systéme d'étiquetage

« Acces simultané aux produits.

Voici certains résultats obtenus par le Groﬁpe de travail technique qui intéressent
particulidrement le Canada: :

« L'amorce des travaux relatifs a 'examen conjoint par 'ARLA et I'U.S. EPA, des
demandes d'homologation pour des produits antiparasitaires chimiques et biologiques
(agents microbiens et phéromones) a faible risque

« La résolution de différends commerciaux précis, issus de l'existence d'écarts entre les

limites maximales de résidus en vigueur aux Etats-Unis et an Canada

« L'établissement de zones de résidus équivalentes aux Etats-Unis et au Canada,
réduisant ainsi le nombre nécessaire d'études sur les résidus

« La mise en oeuvre d'une initiative canado-américaine pour la création de modeles
mutuellement acceptables de prévision de la dérive et du dépbt de pesticides

« La conclusion d'une entente canado-américaine sur les protocoles présidant aux
études sur la toxicité et sur le devenir dans I’environnement

o Le partage des tiches pour la réévaluation des produits-d€ ion du bois
« Un projet canado-américain de lutte antiparasitaire inté ssi sur le
mildion de la pomme de terre, et des travaux en cours sur contre le doryphore

de 1a pomme de terre sur le canola.
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De son c6té, le Forum sur les produits antiparasitaires de 'OCDE tente d'optimiser les
programmes de réglementation des produits antiparasitaires en vigueur dans les pays
membres. Il tente actuellement de mettre au point :

« Unmode commun de présentation des données soumises par 'industrie et des
rapports d'examen nationaux

« Un processus de présentation et d’examen des demandes d'homologation par voie
électronique offrant un degré €levé de compatibilité

« Des ensembles communs de données et des critéres communs d'évaluation

« Des exigences communes en matiére de données concernant les phéromones et les
agents microbiens

o Des exigences relatives aux sommaires exhaustifs

o Des lignes directrices s'appliquant aux essais

«+ Des initiatives efficaces de réduction des risques.

Les personnes intéressées a prendre connaissance des développements les plus récents,
que ce soit pour les travaux de 'ARLA ou de 'OCDE, sont invitées & consulter la page
Web de 'ARLA (http://www.hwc.ca/pmra) ou & joindre le Service de renseignements de
I'ARLA au 1-800-267-6315.

Les bénéficiaires

L'harmonisation rapporte 2 tout le monde & cause de la réduction des chevauchements et
de 1a simplification du processus d'examen des produits antiparasitaires.

Le travail des organismes de réglementation deviendra plus efficace dans la mesure od
seront mises en oeuvre des initiatives de partage des tiches et que les examens des
demandes d'homologation seront faits en commun, L'industrie des produits
antiparasitaires y trouvera son compte parce que le colit des demandes d'homologation
sera abaissé et que les fabricants auront un accés plus rapide a un marché international
élargi. Les producteurs agricoles de tous les pays auront un accés plus rapide et plus
équitable 3 une gamme étendue de produits antiparasitaires plus efficaces; enfin, les
risques pour la population, sur le plan de la santé, se trouveront étre diminués dans la
mesure od apparaissent sur le marché des produits plus récents et moins dangereux.

‘e
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Session IV - Exotic Pests: Assessing the Threats,
Managing the Problem

Outline:

1. CFS/CFIA MOU

- 2. Halifax Workshop
3. Advisory Committees - The right entry point??

4. Status for regulated forest pests
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1. CFS/CFIA MOU - Roles & Responsibilities

CFS

»Research on pest biology and mgmt methods:
xCFIA to carry out regulatory activities
xadvising CFIA on phytosanitary issues related to

trade
xdevelop biological & biotech forest pest controls

B

»Technical advice to CFIA:
xproposed regulatory or policy change
xpest risk assessments
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Canada Canada
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sewvice . : des faréts



@
»

1. CFS/CFIA MOU - Roles & Responsibilities
CFIA

»Enact regulations to control or eradicate
quarantine pests -

>Prohibit or restrict movement

»Set survey prioirities A |

»Take consultative lead, with CFS assistance

»Conduct Pest Risk Assessments

Natural Résources  Ressources naturelles

Canada : . Canada

CanadianForest  Service canadien
sevice” . . desforéls
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1. CFS/CFIA MOU - Roles & Responsibilities
Mutual Areas of Responsibility

»Diagnostics service
»Forest Pest Surveys
>Plant Health Early Warning System

2

Forest Pest Management Committee:

»Responsible for MOU T&C management

Natural Resources Ressources naturelies

Canada - . Caonada -
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2. Halifax Workshdp

‘Forest Risks from the Introduction of Exotic Pests’

October 19/98

Questions to facilitate priorities for action:

wwpat is the issue/threat?”
"What species are of concern: i
"ow are exotics entering/moving within Canada?”
"What is //m/t/ng our current eﬁc rts to reduce risk?”

Canada -~ Canada
Canadian Fores? ~ Service canadien

Sevice” -

© destordts -
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2. Halifax Workshop

“What is limiting our current efforts to reduce risk?”

The gaps - "What needs to be done?”

58l
®

Lack of knowledge for detectioryID & reschy/mon
e Resources - human and $3$ (training)

o Lack of baseline threat data
e lack of Education (public, but not limited to)
e Interaction between departs, provs and inaustry

Natural Resources Ressources naturelles
Canada Canada

Canadian Forest Service canadien’
sevice : . . desfordts




2. Halifax Workshop

"Where to from here?”

v The sessions in this forum begin the process

v CFIA representation on the Steering Committee

v There will be more CFS/CFIA engagements

v CFS will develop a “gap response” and influence
CFS S&T agenda

J Stakeholders will be included

S

Natural Resurces  Ressources natirelles

Canada Canada

Conadian Forgst - Senvice canadien
Service . des foréts
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3. Advisory Committees - The right entry point??

BC Plant Protection Advisory Council | - BC
Alberta Plant Health Council ~ - AB

?77? - SK

5 ?7? - MN
Ont. Regional Plant Protection Advisory Council - ON

?7? - QC

Atlantic Advy. Comm. for Introd. For Pests - AT

Natural Resoufces  Ressources noturelies

Canada : Canada

Canadlan Forest Service canadien
Service - o des faréts ‘
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3. Advisory Committees - The right entry point??

> Ensure provincial forest sector represe.ntation
& participation |

> Industry? Other stakeholders?

> Advertise & clarify NPPAC role

@
-~

Ngtural Réébufééé " Ressources naturelles

Canada : -Canada

Canadlan Forest Service canadien -
Senvice S desforéts -




&

4. Status for regulated forest pests

Gypsy Moth - NB

European Pine Shoot Beetle - ON, QC
European Larch Canker - no change
Scleroderris Canker (Euro) - NF

Dutch Elm Disease - PEI

Natural Resources Ressources naturelies

Canado Canada

Canadion Forest Sarvice canadien
Service . .- . destoréts:
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General Scientific Presentations

Présentations générales scientifiques
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Progrés récents dans Je dépistage visant & établir le degré
de résistance génétique des épinettes au charancon du pin blanc
en Colombie-Britannique

Rene 1. Alfaro, George Brown, Kornelia G. Lewis, Ressources naturelles Canada
Service canadien des foréts, Centre de foresterie du Pacifique
56, West Burnside Road, Victoria
(Colombie-Britannique) CANADA V8Z 1M5

Courriel : Ralfaro@pfc.forestry.ca

John N. King, Cheng Ying, Ministry of Forests, Research Branch
P.0. Box 9519, Stn. Provincial Government, Victoria
(British Columbia) CANADA V8W 9C2

Sommaire

ﬁpinette blanche ,
Un important essai de familles visant A évaluer la résistance au charangon du pin blanc s’est poursuivi de

1993 et 1998 prés de Clearwater (Colombie-Britannique). Les derniers résultats ont confirmé la
pertinence d’un classement préliminaire de chaque famille mise au point en 1994 d’apres leur résistance.
Ce systeme utilise un indice intégrant I'intensité des attaques (nombre d’attaques par arbre), la gravité de
chaque attaque (nombre d’entrenoeuds détruits) et la tolérance des arbres aux attaques (capacité d’un
arbre de conserver une forme normale aprés une attaque) (Alfaro et al., 1996). L’étude a mis en évidence
une forte variation génétique (héréditaire) de la résistance aux attaques (King et al., 1997). Cette
variation était liée aux conditions écoclimatiques auxquelles était exposée la source parentale. Des
analyses ont révélé que les parents provenant de milieux plus durement touchés par le charangon
produisaient une plus forte proportion de descendants résistants, Ces endroits se trouvent en général a de
faibles altitude et latitude, principalement dans des habitats chauds et humides de 1a zone
biogéoclimatique sub-boréale a épinette.

Epinette de Sitka :
Dans I'ile de Vancouver, le dépistage a été mené a bien dans des parcelles répétées. D’apres les résultats

préliminaires, publiés par Ying (1991) et Alfaro et Ying (1990), des enclaves de résistance ont été
décelées parmi du matériel originaire de la Colombie-Britannique dans la région de Mission et de Big
Qualicum. Des données récentes sur les taux d’attaque par le charangon recueillies par le ministére des
Foréts de la Colombie-Britannique ont confirmé que Big Qualicum est une bonne source de génotypes
résistants. Pour accélérer le processus de dépistage et établir un seuil de pression par la charangon
uniforme, plusieurs essais ont éé effectués en présence de populations du ravageur plus €levées. Les
familles d'épinettes résistantes ont résisté aux pressions induites par des populations trés élevées du
charangon. A Port Renfrew, les taux d’attaque par le ravageur sont passés de moins de 1 % par année &
plus de 51 % en I'espace d’une année, produisant de nouvelles sélections. Nous espérons que ces
nouvelles sélections et les résultats obtenus antérieurement permettront d’établir avec succes des
plantations d"épinette de Sitka en Colombie-Britannique.

Ces essais générent également des renseignements fort utiles sur la dynamique des populations du

charangon du pin blanc, Vefficacité de la répression exercée par les parasitoides, le role des champignons
dans le systéme charangon/hote et sur les mécanismes de résistance potentiels.
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Current progress in screening spruce for genetic resistance to white pine weevil
' * in British Columbia

Rene 1. Alfaro’
John N. King?
Cheng Ying?
George Brown'
Kornelia G. Lewis'

' Natural Resources Canada, Canadian Forest Service, Pacific Foresﬁy Centre, 506 West Burnside Road,
Victoria, British Columbia, Canada, V8Z 1M5. Email: Ralfaro@pfc.forestry.ca ' :
*Ministry of Forests, Research Branch, P.O. Box 9519, Stn. Provincial Government, Victoria, British Columbia,

Canada, V8W 9C2
Introduction

The white pine weevil, Pissodes strobi Peck (Coleoptera: Curculionidae) is the most serious
native pest of spruce regeneration in British Columbia, attacking primarily Sitka (Picea
sitchensis (Bong.) Carr), white (P. glauca (Moench) Voss), and Engelmann spruce (P.
engelmanni Parry). The weevil has one generation a year. The eggs are laid from late April
to June in punctures made by the female in the bark below the buds of the terminal (year-
old) shoot. The larvae burrow downward in the bark, feeding on the phloem, which
eventually kills the terminal. Destruction of the apical shoot reduces growth and causes
deformities (Alfaro .1994). An intense program is ongoing in British Columbia to screen

Sitka and white spruce tree populations for resistance to this pest. In this note we present our

latest results.

White spruce. A large family trial near Clearwater, British Columbia, has been surveyed
annually for weevil resistance between 1993 and 1998. The latest results confirm a '
preliminary resistance raking of each family developed in 1994 using an index which
measured intensity of attack (number of attacks per tree), severity of each attack (how many
internodes were destroyed) and tree tolerance to attack (i.e., if tree develops good form
after an attack) (Alfaro et al. 1996). The study demonstrated significant genetic variation
(i.e. heritable) in attack resistance (King et al. 1997). Variation in resistance was related to
ecoclimatic conditions of the parental tree source. Analysis showed that those parents from
locations with high weevil hazard yielded higher proportion of resistant trees. These sites are
primarily low elevation, low latitude sites, especially on Moist-Warm habitats of the Sub-
Boreal-Spruce (SBS) biogeoclimatic zone. Ying (1991) postulated that high selection
pressures in high weevil hazard zones increased the proportion of resistant trees in stands

located in these areas.

Sitka spruce

On Vancouver Island, screening has been conducted in replicated test plots near.Jordan River,
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Cowichan Lake, Sayward (Big Tree Ck, Armishaw and Glenroy roads), Espinosa Creek, Fair
Harbour and Port Renfrew. Early results, published by Ying (1991), Alfaro and Ying (1990)
;dentified resistance from BC sources near Mission and the Big Qualicum area. Recent results
obtained from measurements of weevil attack in new trials established by the BC Ministry of
Forests, confirm Big Qualicum as a good source of resistant genotypes.
To accelerate the screening process, and create a uniform weevil pressure, insect populations
have been augmented at several trials. Spruce families with resistance have been able to
withstand very high weevil populations. At Port Renfrew, weevil attack was increased from less
than 1%/year to 51% in one year, yielding new selections. ‘We hope that these new selections,
along with earlier results, will form the basis for successful establishment of Sitka spruce
plantations in B.C.

These trials are also yielding important information on the population dynamics of the white pine
weevil, the importance of its parasitoids in population control, the role of fungi in the weevil/host
system as well as information on possible resistance mechanisms.

The trials being monitored by CFS are shown in Table 1.

Table 1. Ministry of Forest (MoF) progeny trials being monitored by the Canadian Forest
Service (CFS) in the screening of Pissodes strobi resistant trees.

Site Initial Number Numberof Date of Weevil Year CFS began
Planting of Spruce Replicates  Enhancement®  Monitoring
Date Families Weevil Attacks®

1.Sayward® 1992 168 15 Sept/96 (4) 1996

2.Espinosa 1991 151 15 - 1996

3.Port Renfrew 1993 72 12 Oct /97 (3) 1997

4 Clearwater 1984 139 8 -— 1993

5.Jordan River 1991 75 24 Oct/94 (3) 1995

6.Cowichan Lk 1992 75 24 May/96 (2) 1996

7.Big Tree Ck.* 1974 ¢ - 1988

8 Fair Harbour’ 1984 38 16 1991

* To accelerate the screening process augmentation with weevils was done at four of the sites (— indicates only
natural infestations monitored). The number of weevils placed on each tree in the release area are given in
brackets. ,

b Atiack history wes recorded in the first year of monitoring by examining each tree for past weevil attack.

© This trial was planted in two areas approximately 500 meters apart, one area off Armishaw Road and the other off
Glenroy Road. ,

¢ Big Tree Ck. is an JUFRO trial. Fair Harbour and this site are now being monitored on a five year basis.

¢ This trial consisted of 34 provenances represented by 5-14 families per provenance for a total of 4389 trees.

We hope to integrate resistance as a component of an Integrated Pest Management System
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(Alfaro et al. 1995). An important consideration when utilizing resistant genotypes in
reforestation programs is its deployment in mixtures with susceptible stock. Deployment of
these genotypes should, at all times, take into consideration the need for avoiding the risk of
insect selection leading to biotypes capable of overcoming the resistance mechanisms.

Literature cited
Alfaro, R1L 1994. The white pine weevil in Bnnsh Columbia: biology and damage. in, R.I.

Alfaro, G.Kiss and R. Gerry Fraser (eds.). “The white pme weeyvil: biology, damage and
management. " Proc. of a Symp. held Jan. 19-21 1994, in Richmond, B.C. Can. For.
Serv. Victoria, B.C.

Alfaro, R.I, Ying, C., 1990. Levels of weevil damage among Sitka spruce provenances. Can.
Entomol. 122, 607-615.

Alfaro, R.I1., J.H. Borden, R.G. Fraser and A. Yanchuk. 1995. The white pine weevil in British
Columbia: Basis for an integrated pest management system. For. Chron. 71:66-73.

Alfaro, R.L, F. He, G.K. Kiss, J. King and A. Yanchuk. 1996. Resistance of white spruce to
white pine weevil: Development of a resistance index. J. For. Ecol. and Manag.

81:51-62.

King, J.N., Yanchuk, A.D., Kiss, G.K., Alfaro, R.I, 1997. Genetic and phenotypic relationships
between weevil resistance and height growth in spruce populations of Bntxsh Columbia.

Can. J. For. Res. 27,:732-739."

Ying, C. 1991. Genetic resistance to the white pine weevil in Sitka spruce. B.C. thstry of
Forests Res. Note No. 106. Victoria, B.C. Canada.
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La tordeuse des bourgeons de I’épinette
Analyses coiit-avantage des méthodes de lutte biologique

Peter Boxall et Jan Volney
Service canadien des foréts
Centre de foresterie du Nord
Ressources naturelles Canada
5320, 122™ Street

Edmonton (AB) T6H 385 -

Sommaire

Questions sous-tendant la recherche :

Les avantages découlant des pulvérisations de Btk sont-ils supérieurs aux cofits? Les infestations
causées par la tordeuse des bourgeons de I’épinette entrainent-elles un stress psychologique en
altérant la valeur esthétique des paysages?

Analyse économique

11 faut amasser des données additionnelles sur la croissance et le rendement des peuplements en
présence et en I'absence d’effets causés par la tordeuse.

Il faut également recueillir des données additionnelles sur la valeur économique des fibres et les
cofits des traitements. '

L'analyse des avantages et des cofits du programme peut étre réalisée pour des péricdes différentes -
il faut actualiser les données.

Conclusions

Les avantages découlant de I'utilisation du Btk & I'échelle des peuplements semblent compenser les .

cofits des programmes de lutte.
Les traitements 2 visée préemptive pourraient se révéler plus efficaces (des recherches additionnelles

sur la question s’imposent cependant).
Les ravageurs forestiers ont une incidence négative sur la valeur esthétique des paysages.
Les responsables de la protection des foréts semblent toutefois moins sensibles a ces effets.

197



3

Spruce Budworm -
Cost/benefit Analyses of Biological Control Methods

Peter Boxall and Jan Volney
Canadian Forest Service
Northern Forestry Centre
Natural Resources Canada
5320 - 122™ Street
Edmonton, AB, T6H 3S5

Research Questions

JOTIRS I 0D Rogh IR

.....

Are the benefits of spraying BTK higher
than the costs?

Do budworm outbreaks generate
psychological disutility through visual
impacts?

9




Project History

AR ANTDRRIGREE D HOUASTHRREIAT: 1R TR ™ R SRS | e ATATERRLIITIARINR Y L s

= Budworm important defoliator in boreal forest

= Qutbreaks last for several years, reduce
growth, increase mortality when prolonged
and may be terminated by late spring frosts

= 1989 outbreak detected in Hawk Hills
= 1990 2 blocks sprayed with BTK

'=1991 same blocks treated again and 2 other
isolated blocks also treated

= Control blocks were established in each year

Economlc AnaIyS|s

RS TR - oo Pt AT . -

Tlmber Values Only

'- Need stand growth and yield with and
without budworm effects

n Need economic values of fibre and costs
associated with controls

» Benefits and costs of the program occur in
different time periods - must enter the world
of discounting
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Experlment 1

Reactive Control Measures

= |nvolved 3 white spruce stands 60 yrs old

» Outbreak permitted to develop and
defoliation occurred before spraying 2 stands

= Third stand a control with no spraying

= Mimics the use of control tactics which
would influence budworm outbreaks after
their establishment .

12
N |
1 /% <« BTK application
/I/ N /
20.8 - AN
O /
Bos \~ — A
\
o
o Control ——
0.2 =y
0 T T T T T T T 1

1983 1985 @ 1987 1989 1991 1993
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Experlmen 2

TSRS TSR RSB TR M TR RSP 2y oA e T OB RS A 1 AT

Reactive vs Pre-Emptive Control Policies

= Involved 3 white spruce stands 100 yrs old

» |n one stand BTK was applied after
defoliation became severe (reactive control)

= |n another BTK was applied before outbreak
was established (pre-emptive control)

m Third stand served as a control with no
spraying ,

1-? BTK application
1.
AN
WAL Y~ ‘
Féoa Pre-emptlve \ \ L
2 0.8
§0.7 .( = \\ "? ;d
B
50.6 o Control A?i

0.5

0.4 I L I I e

1983 1985 1987 1989 1991 1993
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Experiments con't

PRTIE YO 13 ASIRCTL RIS T . PO Tha = AN

m Each experiment involved 2 scenarios and
2 time periods

m Scenarios:
» one with mortality
» one without mortality

= Time periods:
» measurement of actual growth in the 6 years
following an infestation
» Forecast of growth of stand to the rotation
period

Grquth and Yield

P PR T R AR HEARRN IR TR e e T e ER B

T emiese it

Used LFS growth and yield tables

Site Index based on information on height of
trees at age 50 - this was obtained from 96
felled trees (16 in each experimental block)

and using 3 methods:
— un-managed even-aged single species stand
— spruce component of un-managed mixed-wood stand

— heights and DBH used to estimate volumes of felled
trees and with stem densities used to estimate vol/ha

s Chose the most conservative result
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Analysis of felled trees shows: GROWTH
an outbreak lasting from 1940- LOSS
1960 which caused average
incremental growth to be half pre- ‘
outbreak levels '
Thus in an absence of
control, we postulate that the
current case would have

involved an outbreak lasting
from 1988-2006

Comparing sprayed and unsprayed
trees over the 6 years we have data
suggests that spraying reduces

incremental loss from 0.5 to 0.65 in
expt 1 and 0.65-0.80 in expt 2

.33 )

MORTALITY
Annual mortality ' .
assumed to be : LOSS
- twice normal rate
during the period
1994-2008 Total mortality was thus

assumed to be 40% in the -
control for expt 1 and 30%
in the sprayed blocks in
expt 1

This mortality rate is
nearly 2x normal
rates of 12-15%

204

-3 3

-3

.

3 35

-3

3 .}




Budworm Effe on Tree Growth

TN CRERENEAR T SR AR - A TR TR RV ) A ORGSR TH 4 CRTHREA WA (RS

M3 per Ha

400 -‘-

350

300

250

200

150

100 t t } t t t

-@=- sprayed =>¢= unsprayed

=t sprayed-mortality =S- unsprayed-mortality

=O= normal

SRR

Young Stands - Reactive Control

Slx-year Results

B, fee e B e Sty IS ok oo mmmwmmt

Volume saved:
7.91 m*/ha Volume saved:

\J 9.62 m*/ha

Ve

A

Stand D Stand E

[:I Expected 1994 Volume - no bugs
B2l Actual 1984 Volume - with bugs
D Expected Volume with no spraying
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Reactive vs Pre-Emptive Control:
Six-Year Results

ST IR L SRR | A" A AR AN

94.8%
™~

2 LTSRN SN S B SRR

8

80

60

40

20

Vol (m3/ha) or Percentage

| | ]
Reactive Pre-Emptive

[] Volume Loss % Expected growth

Young Stands Reactive Control:
Long Term Projections of Volume
Saved

TNV Tea e SN <A R Lo R0

20

15

Volume (m3/ha)
2

NoMortality ~ WithMortality ~ NoMortality ~ With Mortality

B AtendofOutbreak [ | AtRotation Age
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Short Run Benefit Cost Analysis:
Reactlve Spraylngon Young Stands

REREL PRSP BN 12 ¢ SV TS B e AR GBI ¢ Lt

v

$1994 . $1990

$ per Hectare

Benefits Benefits Costs Net Benefits

i Pt [ PlotE

Benefit Cost Analysis at Rotation:
Reactlye Spraymg on Young Stands “

Ly TERRRE - SRR ST R SIRPAB SR SRS SORRERIT L RRE T

T
No Mortality With Mortality

l Pt [] PlotE
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Benefit Cost Analysis of
Pre-EmptlveSpramg

TR AR AR T T EBAMPRAD R RN . I

700
600
2 500
& B
© 400 . —
g o At Rotation
T 300 :
o . , )
3 200 5 U - // \\1 —
1004+——1 . — : R
o e T I &
6-Year No Mortality With Mortality

Scenlc Beauty Estlmatlon

v e SRR Fmﬁm .l

BT IR L S D R 4

The Effects of Budworm on Scenic Beauty

» Selected sites for examining visual impacts

= Photographs were taken of these sites in an “in
stand” format in the summer

= During fall inventories of the forests were
- conducted on the stands in the pictures

= From over 500 slides, 64 were chosen for use in
the Scenic Beauty Estimation study
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Photograph and Site Inventory Methods

Area visible
in photo >
Site Marker
Measufed — / Peg
Area )
Forest Trail Forest

TRERAR SRR - TR

Scenic Beauty Estimation (cont)

« 7 wam-up slides followed by the 64 slides
were presented to subjects; each slide
shown for 6 seconds

» Subjects rated these for “scenic quality” on a
scale of 1 t0 10

» Ratings were collected from 161 subjects
from Edmonton, Peace River, and Manning

» Ratings collected from foresters, schools,
church groups, and “citizens at large”
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Scenic Beauty Estimation (cont)

= RMRATE a US Forest Service Pr
\évgsé }Jsed to adjust ratings and deve op

= SBESs were regressed on the mventory
variables

= Results:

— UNDERSTORY and NUMBER OF STEMS were
positve influences

—TRAIL WIDTH, BLACK SPRUCE, and INSECT
DAMAGE were negative influences

— Amount of SHADOW in the picture was also negative

Marglnal Effect of Insect Damage

R T R LT S L R B SR TP LR T et L A L € 4 e 2O R S, Sgaeie st
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- Conclusions

= The Benefits of using BTK at the stand level
appear to outweigh the costs |

» Pre-emptive spraying may be a superior
policy (but more work needs to be done)

» Forest pests generate negative effects on
scenic beauty

= Forest protection officers appear to be less
sensitive to these effects
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Whitemarked tussock moth in Nova Scotia

Dr. Graham S. Thurston
Natural Resources Canada, Canadian Forest Service - Atlantic
P.O. Box 4000
Fredericton, NB CANADA
E3B 5P7

The whitemarked tussock moth is a serious pest of forest trees. It is presently causing
considerable damage in Nova Scotia, where approximately 60,000 ha of forest land was treated
in 1998 with Bt in an operational programme. The work we conducted on this insect in the
summer of 1998 consisted of (1) aerial spray trials with high potency Bacillus thuringiensis
products, an insect growth regulator (Mimic), and a nuclear polyhedrosis virus, (2) initial
pathogen epizootiology work, and (3) initiation of pheromone work.

Data, sufficient to support product registration, were collected on several products. Foliage
protection and larval mortality due to these products was good, suggesting that they may be
useful tools for tussock moth outbreak management next year.

The nuclear polyhedrosis virus was applied in order to gain field efficacy data and to determine
whether it can be used to initiate an epizootic. Efficacy was as good as that observed with Bt, but
it is unclear whether an epizootic was initiated with the aerially-applied material. Natural
epizootics of NPV and a fungus dramatically reduced the insect numbers over a wide area,
including the general area of our spray blocks, thereby obscuring the results. The natural
epizootics were observed to be responsible for a large proportion of the larval mortality at many
locations throughout the infestation area.

Preliminary trials with commercial pheromone lures determined that douglas-fir tussock moth
pheromone does not attract whitemarked tussock moth males under field conditions. This has
also been confirmed in laboratory studies being conducted by collaborators with Agriculture and

Agri-Food Canada.

Work is ongoing in several areas, including pathogen epizootiology, virus use patterns, and
pheromones.
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La chenille & houppes blanches en Nouvelle-Ecosse

Graham S. Thurston
Ressources haturelles Canada, Service canadien des foréts - Région de I’Atlantique
-C.P. 4000
Frédéricton (Nouveau-Brunswick) CANADA
"E3B 5P7

La chenille 2 houppes blanches est un important ravageur des arbres forestiers. En raison de I’importance
des dommages causés par le ravageur, environ 60 000 ha de forét ont été traités au Bt en 1998 dans le
cadre d’un programme opérationnel. Au cours de I'été 1998, nous avons :1) effectué des pulvérisations
aériennes expérimentales de formulations actives du Bacillus thuringiensis, d*un régulateur de croissance
des insectes (Mimic) et d’un virus de la polyédrose nucléaire (NPV); 2) amorcé des recherches -
épizootiologiques sur des agents pathogenes; 3) entrepris des travaux sur les phéromones spécifiques au
ravageur.

Des données satisfaisant aux exigences de ’homologation ont été recueillies pour plusieurs des produits
testés. Ed égard a 1a protection du feuillage obtenue et aux taux de mortalité larvaire enregistrés, il
semble que ces produits puissent &tre utilisés avec succés 1’an prochain pour réprimer les populations de
chenille & houppes blanches.

Les applications du NPV visaient 2 évaluer I'efficacité de cet agent entomopathogéne sur le terrain et de
déterminer si ce dernier pouvait &tre utilisé avec succés pour déclencher une épizootie. Le NPV s’est
révélé aussi efficace que le Bt. Nous ne sommes toutefois pas parvenus a établir si la pulvérisation
aérienne du virus avait permis de déclencher une épizootie, car des épizooties naturelles induites par le
VPN et un champignon ont occasionné un effondrement des populations sur une large superficie, y
compris le secteur comprenant nos parcelles de traitement. Les épizooties naturelles ont ét€ tenues
responsables d’une bonne partie de la mortalité larvaire observée en de nombreux endroits a I’intérieur
de la zone infestée.

Des essais préliminaires de phéromones de synthése commerciales ont révélé que la phéromone de la
chenille 2 houppes du douglas n’attire pas les méles de la chenille 2 houppes blanche sur le terrain. Cette
observation a été confirmée en laboratoire par des collaborateurs affiliés & Agriculture et Agroalimentaire
Canada.

Nous poursuivons nos travaux sur I’épizootiologie des pathogénes, le mode d’utilisation du virus et les
phéromones.
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Is Methyl Gallate a Natural Constituent of Maple (Genus Acer) Leaves?

Abou-Zaid, M.M., Lombardo, D.A., Natural Resources Canada,
Canadian Forest Service, Great Lakes Forestry Centre,
1219 Queen St. East, Sault Ste. Marie, Ontario, CANADA P6A 5M7.
and
Nozzolillo, C., Ottawa-Carleton Institute of Biology, University of Ottawa,
Ottawa, Ontario, CANADA K1N 6NS.

Methy] gallate is found in extracts of silver maple leaves (Acer saccharinum L.)' but, as Haslam®
suggested, this compound may well be an artifact of extraction in methanol due to methanolysis
of digallic acid in the extract. Given the current interest in the biological activity of methyl
gallate®, it is important to establish whether methyl gallate is a natural constituent of the leaves
that may function as a defensive compound against herbivorous insects. In the present study,
leaves of three Acer species (family Aceraceae) indigenous to North America, A. rubrum L. (red
maple), A. saccharum Marsh. (sugar maple) and silver maple were extracted either with
methanol or ethanol. The extracts were then analyzed by HPLC. Methyl gallate was present in
methanolic extracts, but was also found in ethanolic extracts. In addition, methyl gallate was
present in extracts of red maple leaves made with diethyl ether, methylene chloride, acetonitrile,
or ethyl acetate. The conclusion is inescapable that methy] gallate is both an artifact of isolation
in methanol and a natural constituent of maple leaves. The implication that this compound is
found in the leaves of red maple in particular is under investigation for its possible role in the
innate resistance of this species to feeding by larvae of forest tent caterpillar.

References:
1.  Bailey, A. E., Asplund, R. O,, and Ali, M. S. Isolation of methyl gallate as the antitumor -

principle of Acer saccharinum. Journal of Natural Products, 49:1149-1150, 1986.
2. Haslam. E. Galloy] esters in the Aseraceae. Phytochemistry, 4. 495-498, 1965.
3 Mendez,-J.; Mato,-M.C. Methyl gallate and related polyphenols as auxin protectors.
Phytochemistry, 44 (1). 41-43,1997.
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Le Gallate de Méthyle Est-il une Constituant Naturel
des Feuilles D’érable (Genre Acer)?

Abou-Zaid, M.M., Lombardo, D.A., Ressources naturelles Canada
Service canadien des foréts, Centre de foresterie des Grands Lacs
1219 Queen St. East, Sault Ste. Marie (Ontario), CANADA P6A SM7

et

Nozzolillo, C., Institut de biologie d’Ottawa-Carleton, Université d’Ottawa’
' Ottawa (Ontario), CANADA K1IN 6N§ ‘

Le gallate de méthyle est présent dans les extraits de feuillage d’érable argenté (Acer
saccharinum L.)! mais, & I’instar d’Haslam’, nous estimons que ce composé pourrait &tre un artéfact
laissé par la méthanolyse de I'acide digallique présent dans I’extrait lors de ’extraction dans le méthanol.
Etant donné I'intérét que suscite actuellement I'activité biologique du gallate de méthyle?, il est important
d"établir si ce composé est un constituant naturel du feuillage jouant un réle défensif contre les insectes
défoliateurs. Dans le cadre de la présente étude, des échantillons de feuilles de trois especes d’Acer
(Acéracées) indigenes en Amérique du Nord, & savoir I’A. rubrun L. (érable rouge), I'A. saccharum
Marsh. (érable 2 sucre) et I’A. saccharinum L. (érable argent€) ont fait I’objet d’une extraction en
présence soit de méthanol, soit d’éthanol. Les extraits ont ensuite été analysés par chromatographie
liquide 2 haute performance. La présence de gallate de méthyle a été observée dans les extraits obtenus

avec du méthanol, mais également dans ceux obtenus en présence d’éthanol. Nous avons également noté

la présence de gallate de méthyle dans des extraits de feuilles d’érable rouge réalisés en présence d’éther
éthylique, de chlorure de méthyléne, d’acétonitrile et d’acétate d’éthyle. Tl apparait donc clairement que
le gallate de méthyle est & la fois un artéfact produit par I’extraction en présence de méthanol et un
constituant naturel du feuillage d’érable. Nous tentons actuellement de déterminer si la résistance
naturelle de 1’érable rouge aux défoliations causées par les chenilles de la livrée des foréts peut étre lie &
1a présence de ce composé dans le feuillage de cette essence.

REFERENCES

4. Bailey, A.E., Asplund, R.O., and Ali, M.S. Isolation of methy] gallate as the antitumor principle

in Acer sacchariunum. Journal of Natural Products, 49:1149-1150, 1986.
5. Haslam, E. Galloyl esters in the Aceraceae. Phytochemistry, 4:495-498, 1965.

6. Mendez,-J., Mato,-M.C. Methyl gallate and related polyphenols as auxin protectors.
Phytochemistry, 44(1):41-43, 1997. .
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Phenolic Composition of Needles of Four Pine Species in the
Great Lakes Forest Region of Canada

Mamdouh M. Abou-Zaid, Natural Resources Canada,
Canadian Forest Service, Great Lakes Forestry Centre,
1219 Queen St. East, Sault Ste. Marie, Ontario, CANADA P6A 5M7
and
Constance Nozzolillo, Ottawa-Carleton Institute of Biology,
University of Ottawa, Ottawa,Ontario, CANADA K1N 6NS.

Phenolic variation in needles of four pine species: Pinus banksiana Lamb. (jack pine), P. resinosa
Ait. (red pine), P. sylvestris L. (Scotch pine) and P. strobus L. (eastern white pine), family
Pinaceae, which may affect feeding behaviour of the European gypsy moth (Lymantria dispar
L., Lepidoptera, Lymantriidae) were investigated. Compounds isolated are: a) phenolic acids:
protocatechuic acid and gallic acid, b)phenylpropanoids: o-coumaric acid, m-coumaric acid, p-
coumaric acid, caffeic acid and ferulic acid, c) flavan-3-ols: (+) catechin and (+) gallocatechin, d)
flavanones: pinocembrin, naringenin 7-O-glucoside, eriodictyol 3'-glucoside and eriodictyol, €)
dihydroflavonols: taxifolin 3'-glucoside and taxifolin, f) flavonol glycosides: kaempferol
3-0-glucoside, kaempferol 3-O-galactoside, kaempferol 3-O-p-coumaroylglucoside, kaempferol
3-O-rhamnoglucoside, 6-methyl kaempferol 3-O-glucoside, quercetin 3'-O-glucoside, quercetin
3-O-glucoside, quercetin 3-O-galactoside, quercetin 3-O-p-coumaroylglucoside, quercetin 3-O-
rutinoside, isorhamnetin 3-O-glucoside and isorhamnetin 3-O-(6-O-acetyl)glucoside. HPLC

" analysis of the crude extracts shows that each of the four pine species has its own distinct profile

in both the 280nm and 350nm scans. Although the traces of jack pine and scotch pine are very
similar and show quercetin 3-O-rutinoside as the major flavonol in both, C-methyl kaempferol
3-O-glucoside is prominent in jack pine whereas taxifolin characterizes scotch pine: The white
pine and red pine traces are also nearly similar to one another and differ from jack pine and
scotch pine in the prominance of the acylated flavonols. Despite this similarity, both quantitative
and qualitative differences in the acylated flavonols serve to distinguish white pine from red pine.
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Composition Phénolique des Aiguilles de Quatre Espéces de Pin
Dans la Région Forestitre des Grands Lacs du Canada

Mandouh M. Abou-Zaid, Ressources naturelles Canada
Service canadien des foréts, Centre de foresterie des Grands Lacs
1219 Queen St. East, Sault Ste. Marie (Ontario), CANADA P6A-5M7

et

Constance Nozzolillo, Institut de biologie d’Ottawa-Carleton
Université d’Ottawa, Ottawa a
(Ontario), CANADA K1N 6N5 :

Les auteurs ont étudié la variation de la composition phénolique des aiguilles de quatre especes de pin
(famille des Pinacées), soit le Pinus banksiana Lamb. (pin gris), le P. resinosa Ait. (pin rouge), le
P. sylvestris L. (pin sylvestre) et le P. strobus L. (pin blanc), de la famille des Pinacées, en relation avec
Ialimentation de la race européenne de la spongieuse, le Lymantria dispar L. (Lepidoptera :
Lymantriidae). Les composés suivants ont été isolés : a) acides phénoliques : acides protocatéchique et
gallique; b) phénylpropanoides : acides o-coumarique, m-coumarique, p-coumarique, caféique et
férulique; c) flavan-3-ols : (+) catéchine et (+) gallocatéchine; d) flavanones : pinocembrine, naringénine-
7-O-glucoside, ériodictyol-3'-glucoside et ériodictyol; ) dihydroflavonols : taxifoline-3'-glucoside et
taxifoline; f) flavonol glycosydes : kaempférol-3-O-glucoside, kaempférol-3-O-galactoside, kaempférol-
3.0-p-coumaroylglucoside, kaempférol-3-O-rhamnoglucoside, 6-méthylkaempférol-3-O-glucoside,
quercétine-3'-O-glucoside, quercétine-3-O-glucoside, quercétine-3-O-galactoside, quercétine-3-O-p-
coumaroylglucoside, quercétine-3-O-rutinoside, isorhamnétine-3-O-glucoside et isorhamnétine-3-O-(6-O-
acétyl)glucoside. Les analyse des extraits bruts par chromatographie liquide & haute performance ont
révélé que les quatre espéces de pins possédent chacune un profil distinct 4 280 nm et & 350 nm. Bien que
les traces du pin gris et du pin sylvestre soient trés similaires et que le quercétine-3-O-rutinoside soit le
principal flavonol chez ces deux especes, le C-méthylkaempférol-3-O-glucoside domine chez le pin gris,
tandis que le taxifoline caractérise le pin sylvestre. Les traces du pin blanc et du pin rouge sont également
trés semblables, mais elles se distinguent de celles du pin gris et du pin sylvestre par la dominance des
flavonols acylés. Malgré cette similitude, les différences quantitatives et qualitatives associées aux
flavonols acylés permettent de différencier le pin blanc du pin rouge. '
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Efficacy of Baited Insect Traps in a Warehouse:
Quarantine Monitoring Implications

E.A. Allen, H. Barclay, L.M. Humble, P. Koot
Natural Resources Canada Canadian Forest Service, Pacific Forestry Centre,
506 West Burnside Road, Victoria,
British Columbia
‘CANADA V8Z IM5

In an experiment to test the efficacy of trapping indoors, live insects were released in an empty
warehouse and the success of recapture was measured. None of the 385 Scolytid beetles
(Trypodendron domesticum, Xyleborinus alni, and Xyloterinus politus) released were caught
using ethanol lures. Spruce budworm (Choristoneura occidentalis) was released in two separate
experiments; 3/600 adults were caught using a pheromone in still air, 9/250 using the same
pheromone in a plume generated by an electric fan. Mountain pine beetle (Dendroctonus
ponderosae) was allowed to emerge from green, field-collected log bolts. Only 2 of more than
700 beetles that emerged were recovered in traps using a commercially produced mountain pine
beetle lure incorporating both tree attractants and pheremone. Poor recapture may have resulted
from light sources in the warehouse having greater attraction than chemical baits. These results
suggest that alternative methods of surveying for non-indigenous insects should be considered for
quarantine monitoring programs.
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Evaluation de Pefficacité de piéges 2 insectes appatés dans un entrepét :
implications pour la surveillance phytosanitaire

E.A. Allen, H. Barclay, L.M. Humble et P. Koot
Ressources naturelles Canada,
Service canadien des foréts, Centre de foresterie du Pacifique,
506 West Burnside Road, Victoria
{Colombie-Britannique), CANADA V8Z 1M5S

Résumé

Dans le cadre d’une expérience visant a évaluer 1’efficacité du piégeage a I'intérieur, des insectes ont été
reldchés dans un entrepdt vide et le succes de recapture a été mesuré. Aucun des 385 scolytes
(Typodendron domesticum, Xyleborinus alni et Xyloterus politus) reléchés ont été capturés dans les
pieges appétés avec de I'éthanol. Des tordeuses occidentales de I'épinette (Choristoneura occidentalis)
ont été relachées dans le cadre de deux expériences distinctes. En I’absence de circulation d’air,
seulement trois des 600 tordeuses reldchées ont été recapturées dans les pieges a phéromone. Cette
proportion est passée & 9 tordeuses sur 250 en présence d’un panache de phéromone engendré par un
ventilateur électrique. Un autre essai a été réalisé avec des dendroctones du pin ponderosa (Dendroctonus
ponderosae) fraichement émergés de billons verts récoltés sur le terrain. Parmi les quelque
700* dendroctones qui ont émergé, seulement deux ont été recapturés dans des pieges appétés avec un
appéit commercial spécifique & I’espéce renfermant les substances attractives de 1’héte et la phéromone.
Le fait que les sources de lumiére présentes dans I’entrep6t aient exercé une plus forte attraction que les
appéts chimiques pourrait expliquer les pidtres résultats enregistrés. Ces résultats donnent également &
croire qu’il convient d’utiliser d’autres méthodes de détection des insectes non indigénes pour les
programmes de surveillance phytosanitaire. : : :
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Do Imports of Granite Blocks and Wire Rope Pose a Risk to Canada’s Forests?

Natural Resources Canada, Canadian Forest Service, Pacific Forestry Canada,
506 West Burnside Road, Victoria,
British Columbia, CANADA V8Z 1M5
and
J. Bell, Canadian Food Inspection Agency,
101-620 Royal Avenue, New Westminster,
British Columbia, CANADA V3M 1)2
and
B. Gill, Canadian Food Inspection Agency,
Centre for Plant Quarantine Pests, Rm. 4125,
lw K.W. Neatby Bldg., 960 Carling Ave. Ottawa,
Ontario, CANADA K1A 0C6

[
[
r E.A. Allen, L.M. Humble, N. Humphreys, R-W. Duncan,
[
i
[

The low grade wood and wood products used to support, brace or package commodities during
shipment provide a pathway for non-indigenous species that may be harmful to forest
ecosystems. Evidence is presented from audits of the wood packaging associated with granite
blocks and wire rope spools that demonstrates the high risk posed by the packaging associated
with these commodities. Blue stain fungi and more than 2400 individuals of more than 26
species of bark and wood-boring beetles and their associated predators and parasitoids were
recovered from 77 wooden packing pieces used to brace granite blocks during shipment. Insects
have emerged from 32% (25/77) of the pieces examined. Nine of these 25 pieces (36%) had no
bark. Insects continue to emerge after 5 months. Forty-five adults of Ips typographus, one of the
most destructive forest pests in Europe, were recovered. A survey of wooden wire rope spools
manufactured in Asia and Canada was conducted. Nineteen percent of the 110 spools imported
from China contained live insects (larvae or adults). From these, 7 species of woodboring beetles
have been reared. None of the 41 Canadian spools contained live insects.
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Les importations de blocs de granit et de cibles d’acier menacent-elles les foréts canadiennes?

E.A. Allen, L.M. Humble, N. Humphreys, R.W. Duncan
Ressources naturelles Canada, Service canadien des foréts, Centre de foresterie du Pacifique
506 West Burnside Road, Victoria
(Colombie-Britannique), CANADA V8Z 1M5

et

J. Bell, Agence canadienne d’inspection des aliments,
101-620 Royal Avenue, New Westminster :
(Colombie-Britannique), CANADA V3M 1J2

et

B. Gill, Agence canadienne d’inspection des aliments,
Centre des parasites visés par la quarantaine phytosanitaire, pi¢ce 4125,
Immeuble K.W. Neatby, 960, avenue Carling, Ottawa
(Ontario), CANADA K1A 0C6

Résumé .

Le bois et les produits ligneux de qualité inférieure utilisés pour soutenir, arrimer ou emballer les
marchandises durant leur transport procurent une voie d’entrée 2 diverses especes exotiques susceptibles
dinfliger des dommages importants aux écosystémes forestiers. Comme I’indiquent les résultats

résentés dans cet article, des inspections de produits ligneux utilisés pour I’emballage des blocs de
granit et de bobines de cébles d’acier ont confirmé que ces produits présentent un risque élevé. Des
champignons causant le bleuissement du bois et plus de 2 400 spécimens de scolytes, de coléoptéres
perceurs du bois et de prédateurs et parasitoides associés représentant plus de 26 espéces ont été trouvés
dans 77 pieces de bois utilisées pour 1’arrimage de blocs de granit durant leur transport. Des insectes ont
émergé de 32 % (25/17) des pices examinées et ont continué d’émerger cinq mois apres la premiére
inspection. Neuf des 25 pidces examinées (36 %) étaient exemptes d’écorce. Quarante-cing spécimens
adultes de 1'Ips typographus, tenu pour un des ravageurs forestiers les plus destructeurs en Europe, ont

é1é trouvés. Un autre relevé, visant cette fois des bobines en bois pour cables d’acier fabriquées en Chine

et au Canada, a été effectué. L’inspection a révélé que 19 % des 110 bobines importées de Chine
contenaient des insectes vivants (larves ou adultes). Sept espéces de coléoptéres perceurs du bois ont
émergé de ces bobines. Aucune des 41 bobines fabriquées au Canada ne contenait d’insectes vivants.
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Endophytic fungal flora from eastern white pine needles and apple tree leaves as a means
of biological control for white pine blister rust

Bérubé, J.A., Natural Resources Canada,
Laurentian Forestry Centre, Canadian Forest Service,
1055 du PEPS, CP 3800, Ste-Foy,
Quebec, CANADA G1V 4C7

Trudelle, J.G., Centre de Recherche en Biologie Forestiére, Université Laval,
Ste-Foy, Quebec, CANADA G1K 7P4.

O. Carisse, Agriculture and Agri-food Canada,
Horticulture Research Station,
430 Gouin, St-Jean-sur-Richelieu,
Quebec, CANADA J3B 3E6.

M. Dessureault, Faculté de Foresterie et Géomatique, Université Laval, -
Ste-Foy, QC, CANADA G1K 7P4.

White pine (Pinus strobus L.) is one of the most valuable timber species in eastern Canada and it is
highly susceptible to white pine blister rust caused by Cronartium ribicola J.C. Fisher. A biocontrol
agent effective against C. ribicola would be a useful tool for the management of young white pine
plantations and naturally regenerating stand. '

We report here on the biodiversity of fungal endophytes found in needles of P. strobus, nursery tests of
63 isolates of needles endophytes to inhibit infection on white pine seedlings and on in vivo test trials of
two isolates of Microsphaeropsis arundinis, against C. ribicola on Ribes glandulosum leaves.

We have tested white pine fungal endophytes for their capacity to inhibit infection by C. ribicola. Seven
species of endophytes have shown to have potential for biocontrol of white pine blister rust. Fungal
endophyte Species A successfully inhibit the presence of yellow needles spots on white pine seedlings,
showing efficacy similar to the fungicide triadimefon (Bérubé 1996). Potential use include systematic
inoculation on seedlings in nurseries to protect them during the production period. Field trials are
planned for 1998-2004 period.

The apple scab biocontrol agent Microsphaeropsis arundinis strains P-176 and P-130, showed great
potential to inhibit C. ribicola on red currant leaves. Strain P-130 infected on average 253.8 (96.4%)
uredinia per leaf disk, strain P-176 was similarly effective with 148.1 infected uredinia per leaf (89.2%).

Since the telia originating from uridia is the structure that is responsible for producing basidiospores
which are the propagules for infection on white pine, we wanted to see if the biocontrol agent
Microsphaeropsis arundinis was able to inhibit their production. Strain P-179 and P-130 inoculated after
blister rust infection were efficient to inhibit uredinia and telia formation.
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Utilisation de champignons endophytes isolés d’aiguilles de pin blanc
et de feuilles de pommier
comme agents de lutte biologique contre la rouille vésiculeuse du pin blanc

~ Bérubé, J.A., Ressources naturelles Canada
Centre de foresterie des Laurentides, Service canadien des foréts,
1055 du PEPS, CP 3800, Ste-Foy
(Québec) CANADA G1V 4C7

Trudelle, J.G., Centre de recherche en biologie f orestitre, Université Laval,
Ste-Foy (Québec), CANADA G1K 7P4

0. Carisse, Agriculture et Agroalimentaire Canada,
Centre de recherche et de développement en horticulture,
430 Gouin, St-Jean-sur-Richelieu,

(Québec), CANADA J3B 3E6

M. Dessureault, Faculté de foresterie et géomatique, Université Laval
: -Ste-Foy (Québec), CANADA G1K 7P4

Le pin blanc (Pinus strobus L.) est 1'une des essences forestitres les plus précieuses dans I’est du Canada, mais il
est malheureusement trés sensible 2 la rouille vésiculeuse du pin blanc, maladie causée par le Cronartium ribicola
1.C. Fisher, Un agent de lutte biologique efficace contre le C. ribicola se révélerait un outil fort utile pour la gestion
des jeunes plantations de pin blanc et les peuplements se régénérant naturellement.

Le présent sommaire rend compte de la biodiversité des champignons endophytes observée dans les aiguilles du P.
strobus, ainsi que des résultats d’essais en pépiniére de 63 isolats de champignons endophytes des aiguilles réalisés
visant 2 évaluer la capacité de ces isolats d’inhiber I'infection des semis de pin blanc et d’essais in vivo de deux
isolats du Microsphaeropsis arundinis contre le C. ribicola sur des feuilles de Ribes glandulosum.

Nous avons évalué la capacité des champignons endophytes du pin blanc d'inhiber I'infection par C. ribicola. Sept
espéces de champignons endophytes ont présenté un potentiel & titre d’agent de lutte biologique contre la rouille
vésiculeuse du pin blanc. Le champignon endophyte de I’esptce A a prévenu I’ apparition de taches jaunes sur les
aiguilles des semis de pin blanc et s’est révélé d’une efficacité comparable a celle du fongicide triadiméfon (Bérubé,
1996). Les applications possibles incluent I'inoculation systématique & des semis dans des pépinitres & des fins de
protection durant la production. Des essais sur le terrain sont prévus de 1998 & 2004, .

Les souches P-176 et P-130 du Microsphaeropsis arundinis, utilisé comme agent de lutte biologique contre la
tavelure du pommie, ont fait preuve d'une grande efficacité dans I'inhibition de P’infection du feuillage du gadelier
rouge par le C. ribicola. Les deux souches se sont révélées aussi efficaces 1'une que 1’autre, la souche P-130 ayant
infecté en moyenne 253,8 (96,4 %) urédinales par disque foliaire et 1a souche P-176, 148,1 urédinales par disque

foliaire (89,2 %).

Comme les téleutospores issues des urédinales sont les structures qui produisent les basidiospores assurant la
propagation de I'infection sur les pins blancs, nous voulions vérifier si ’agent de lutte biologique M. arundinis
pouvait inhiber leur production. Inoculées apres I'infection par la rouille vésiculeuse, les souches P-130 et P-176
ont inhibé la formation des urédinales et des téleutospores.
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Tree Mortality in Relation to Acidic Deposition
And Other Abiotic and Biotic Factors

J.P. Brandt, and B.D. Tomm, Natural Resources Canada,
Canadian Forest Service, Northern Forestry Center,
5320 - 122 St., Edmonton, Alberta, CANADA T6H 3S5

and

J.E. Hurley, Natural Resources Canada, Canadian Forest Sérvice,
Atlantic Forestry Center, P.O. Box 4000
Fredericton, New Brunswick, CANADA E3B 5P7

Tree mortality rates of various species were assessed in relation to acidic deposition and other
factors based on Acid Rain National Early Warning System (ARNEWS) data collected between
1985-1996. Mortality rates of sugar maple (Acer saccharum Marsh.), red maple (A. rubrum L.),
yellow birch (Betula alleghaniensis Britton), white birch (B. papyrifera Marsh.), red oak
(Quercus rubra L.), trembling aspen (Populus tremuloides Michx.), balsam fir (Abies balsamea
(L.) Mill.), white spruce (Picea glauca (Moench) Voss), black spruce (P. mariana (Mill.)
B.S.P.), red spruce (P. rubens Sarg.), jack pine (Pinus banksiana Lamb.), lodgepole pine
(P. contorta var. latifolia Dougl.), red pine (P. resinosa Ait.), and white pine (P. strobus L.)
were low (2.0% to 0.2%). The highest mortality rate recorded was that of white birch at 2.0%;
the Jowest was that of red pine at 0.2%. Chi-square tests of association demonstrated that
exceedance of critical load was associated with the mortality of three tree species: balsam fir,
white birch, and white spruce. Univariate analyses demonstrated that factors in addition to
exceedance of critical load significantly influenced their mortality. Results of multiple logistic
regression indicated defoliating insects, woody-tissue insects, and the interaction between
exceedance of critical load and woody-tissue diseases as significant co-factors affecting the
mortality of balsam fir although exceedance of critical load was not. Factors significantly
affecting the mortality of white birch included exceedance of critical load, tree dominance,
abiotic damage, and woody-tissue insects. Factors significantly affecting the mortality of white
spruce included exceedance of critical load, tree dominance, defoliating insects, storm damage,
and woody-tissue diseases. These data indicated that exceedance of critical load was a significant
factor in the mortality of at least two Canadian tree species, even when controlling for other
possible abiotic and biotic factors. Further research is required to elucidate ‘cause and effect’
relationship between acidic deposition and tree mortality.
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Relation Entre les Taux de Mortalité des Arbres
Et les Retombées Acides
Et D’autres Facteurs Abiotiques et Biotiques

J.P. Brandt et B.D. Tomm, Ressources naturelles Canada
Service canadien des foréts, Centre de foresterie du Nord,
5320 - 122 St., Edmonton (Alberta) CANADA T6H 3S5

et

J.E. Hurley, Ressources naturelles Canada, Service canadien des foréts,
Centre de foresterie de I’Atlantique, C.P. 4000
Frédéricton (Nouveau-Brunswick) CANADA E3B 5P7

Résumé

Les auteurs ont étudié les taux de mortalité chez différentes espéces d’arbres en relation avec les
retombées acides et divers autres facteurs en se fondant sur les données du Dispositif national d'alerte
rapide pour les pluies acides (DNARPA) recueillies entre 1985 et 1996. Les taux de mortalité chez
1’érable a sucre (Acer saccharum Marsh.), I’érable rouge (A. rubrum L.), le bouleau jaune (Betula
alleghaniensis Britton), le bouleau & papier (B. papyrifera Marsh.), le chéne rouge (Quercus rubra L.), le
peuplier faux-tremble (Populus tremuloides Michx.), le sapin baumier (Abies balsamea (L.) Mill.),
I’épinette blanche (Picea glauca (Moench) Voss), I'épinette noire (P. mariana (Mill. B.S.P.), I’épinette
rouge (P. rubens Sarg.), le pin gris (Pinus banksiana Lamb.), le pin tordu latifolié (P. contorta latifolia
Dougl.), le pin rouge (P. resinosa Ait.) et le pin blanc (P. strobus L.) étaient faibles (0,2 4 2,0 %). Le plus
fort taux (2,0 %) a été observé chez le bouleau 2 papier, et le plus faible, chez le pin rouge (0,2 %). Des
tests d’association du chi-carré ont révélé I’existence d’un lien entre le dépassement de la charge critique
et la mortalité chez le sapin baumier, le bouleau a papier et 1’épinette blanche. Des analyses
unidimensionnelles ont indiqué que 1a mortalité chez ces essences était également étroitement liée &
d’ autres facteurs. Les résultats de 1’analyse de régression logistique multiple ont montré que les insectes
défoliateurs et les insectes xylophages, de méme que I'interaction entre le dépassement de la charge
critique et les maladies des tissus ligneux étaient des co-facteurs importants de mortalité chez le sapin
baumnier, mais pas le dépassement de la charge critique. Chez le bouleau 2 papier, les principaux facteurs
influant sur la mortalité étaient le dépassement de la charge critique, la dominance des arbres, les
dommages causés par les facteurs abiotiques et I’action des insectes xylophages. Chez I'épinette blanche,
ces facteurs étaient le dépassement de la charge critique, la dominance des arbres, les dommages causés
par les insectes défoliateurs, les dégats occasionnés par les tempétes et les maladies des tissus ligneux.
Ces résultats ont révélé que le dépassement de la charge critique était une cause de mortalité importante
chez an moins deux espéces d’arbres du Canada, méme en 1’absence d’autres facteurs biotiques ou
abiotiques. D’autres recherches s’imposent pour élucider les relations de cause a effet entre les retombées
acides et la mortalité des arbres.
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Fine Tuning Budworm Identification

L.L. DeVerno, G.A. Smith, K. J. Harrison, Natural Resources Canada,
Canadian Forest Service, Atlantic Forestry Centre, P.O. Box 4000,
Fredericton, New Brunswick, CANADA E3B 5P7

Dessicated museum specimens of Choristoneura fumiferana (Clemens) and C. pinus Freeman
were analyzed using the randomly amplified polymorphic DNA (RAPD) technique. Seventeen
RAPD markers were used to differentiate between these two closely related and morphologically
similar budworm species. Distribution of species-specific markers in selected specimens from
Atlantic Canada suggests that reproductive isolation of these two Choristoneura species is
incomplete. This is the first evidence that hybridization of C. fumiferana (spruce budworm) and
C. pinus (jack pine budworm) has occurred in nature.

Ascocoryne sarcoides was common in spruce and found more often in trees infected with
Armillaria ostoyae than other root pathogens whereas the frequency of isolations of Tympanis
hypopodia was very low in jack pine. Bioassays with the isolated strains demonstrated a great
variation within the populations of A.sarcoides for their abilities to inhibit the linear growth of
A.ostoyae and Heterobasidion annosum whereas the T. hypopodia strains isolated were more
homogenous in their inhibitory capabilities. The germination rate of seeds treated with the
endophytes germinated marginally faster than the controls but there were no significant
differences in growth after 3 months. The endophytes survived for up to 21 days on the seed
coat once it fell from the cotyledon. A. sarcoides was quicker to penetrate the tissues of the
plants but both organisms inhabited the stem and roots of seedlings 14 days following
germination. Control plants did not contain these microbes. It appears that the mode of action of
these 2 endophytes is through the release of toxic metabolites. Tympanis hypopodia produces the
more inhibitory compound(s). Greenhouse production with A. sarcoides treated seeds for
outplanting in the field is underway.
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Application d’une méthode d’identification de précision
aux tordeuse des bourgeons

L.L. De Verno, G.A. Smith, K.J. Harrison, Ressources naturelles Canada,
Service canadien des foréts, Centre de foresterie de ’Atlantique, C.P. 4000,
Frédéricton (Nouveau‘-Brunswick) CANADA E3B 5P7

Résumé

Les chercheurs ont analysé par RAPD (amplification aléatoire d’ ADN polymorphe) des spécimens
séchés du Choristoneura fumiferana (Clemens) et du C. pictus Freeman provenant de collections
entomologiques. Ils ont utilisé 17 marqueurs RAPD pour différencier ces deux esptces de tordeuses
étroitement apparentées et morphologiquement semblables. La distribution des marqueurs spécifiques
chez des spécimens choisis provenant de la région Atlantique du Canada porte a croire que I’isolement
reproductif de ces deux especes de Choristoneura est incomplet. Ces résultats démontrent pour la
premiere fois qu'une hybridation en nature entre le C. fumiferana (tordeuse des bourgeons de I’€épinette)
et le C. pinus (tordeuse du pin gris) s’est produite.
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Using historical temperature records to adjust the federal quarantine of the pine shoot -
beetle.

Robert Haack, Therese Poland, and Warren Heilman. USDA Forest Service,
North Central Research Station, 1407 S. Harrison Road,
East Lansing, Michigan, 48823 US.A.

The pine shoot beetle, Tomicus piniperda (L.) (Coleoptera: Scolytidae), is a native of Eurasia and
attacks primarily pine trees (Pinus). Tomicus was first discovered in Ohio in 1992 and as of |
November 1998, it has spread to 243 counties in 9 US states in the Great Lakes Region and to 21
counties in Ontario Canada. For timing specific requirements of the quarantine, a single date is
used for the entire infested area. However, considerable climatic variation occurs within the
infested region, and even more variation will occur as Tomicus continues to spread. Therefore,
we developed phenological maps to help predict when Tomicus adults would initiate spring flight
and fall shoot departure. Overall, using the 1950-1993 temperature records, Tomicus spring
flight will usually begin as early as 1 February at the southern portion of the beetle’s current
range (Maryland and West Virginia) and as late as 1April at the northern part of the current range
(northern Michigan). Similarly, Tomicus fall shoot departure will usually begin as early as 15
September in the northern part of the beetle’s current range (northern Michigan), and as late as 1
November in parts of the southern range (central Illinois). Such information indicates that the
Tomicus federal quarantine should incorporate historical temperature data so that the quarantine
maintains its biological accuracy as Tomicus continues to spread.
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Ajustement des mesures phytosanitaires fédérales applicables au grand hylésine des pins
en fonction de la climatologie des températures

Robert Haack, Therese Poland et Warren Heilman. USDA Forest Service,
North Central Research Station, 1407 S. Harrison Road,
East Lansing, Michigan, 48823 US.A.

Le grand hylésine des pins, le Tomicus piniperda (L.) (Coleoptera: Scolytidae), est un coléoptére
originaire d'Eurasie qui s’attaque principale aux pins (Pinus spp.). Sa présence en Amérique du Nord a
&té signalée pour la premitre fois en Ohio, en 1992. En date de novembre 1998, le ravageur s’était
propagé & 243 comtés dans 9 Etats des Grands Lacs aux Etats-Unis et dans 21 comtés de I'Ontario au
Canada. Aux fins de I'établissement du calendrier des mesures phytosanitaires, une seule date est utilisée
pour ’ensemble de 1a région infestée. Toutefois, les conditions climatiques varient considérablement &
Jintérieur de cette zone, et cette variation s’accroitra inévitablement & mesure que le ravageur se '
propagera i de nouvelles régions. En conséquence, nous avons élaboré des cartes phénologiques afin
d"étre en mesure de prévoir plus facilement les dates auxquelles les adultes émergeront de leur cachette
hivernale au printemps et quitteront les pousses infestées a 1I’automne. D’apres les données de
température recueillies entre 1950 et 1993, I'émergence des premiers Tomicus au printemps devrait
normalement débuter dés le1¥ février dans les régions comprises dans la portion méridionale de I’ aire de
répartition actuelle du ravageur (Maryland et Virginie occidentale), mais pas avant le 1 avril dans les
régions formant la portion méridionale de cette aire (nord du Michigan). En automne, I’abandon des
- pousses infestées devrait s’amorcer d&s le 15 septembre dans la portion nord de I’aire de répartition
actuelle du ravageur (nord du Michigan), mais aussi tard que le 1% novembre dans certaines régions
situées plus au sud (centre de I'Illinois). Ces renseignements indiquent qu'il convient de prendre en
compte la climatologie des températures pour établir un calendrier des mesures phytosanitaires reflétant
adéquatement les particularités biologique de ce ravageur en cours de propagation.
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New York, Chicago, and the Asian longhorned beetle: A tale of two cities.

Robert Haack and Therese Poland. USDA Forest Service,
North Central Research Station, 1407 S. Harrison Road,
East Lansing, Michigan, 48823 U.S.A.

The Asian longhomed beetle, Anoplophora glabripennis (Motschulsky) (Coleoptera:
Cerambycidae), was discovered attacking maple trees in New York City in 1996 and in Chicago
in 1998. USDA APHIS is trying to eradicate this pest by cutting and chipping all infested trees.
So far, more than 2000 infested trees have been identified in New York and more than 300 in
Chicago. This beetle, a native of China, probably entered the US in untreated wood packing
materials sometime in the 1980s in New York and in the 1990s in Chicago. The Asian
longhorned beetle has mostly attacked species of maple (Acer), but it has also attacked species of
horsechestnut (Aesculus), Rose-of-Sharon (Hibiscus), poplar (Populus), willow (Salix), and elm
(Ulmus). This poster will present some general information on exotic forest insects in the US,
and more specific information on Asian longhomned beetle biology, damage, host records, trade
issues, and current research projects.
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L’expérience de New York et de Chicago face au longicorne asiatique

Robert Haack et Therese Poland. USDA Forest Service,
North Central Research Station, 1407 S. Harrison Road,
East Lansing, Michigan, 48823 U.S.A.

Le longicome asiatique, 1’Anaplophora glabripennis (Motschulsky) (Coleoptera: Cerambycidae), a été
découvert dans des érables 2 New York en 1996 et & Chicago en 1998. L’ APHIS de 'EPA des Etats-Unis
s'efforce d'éradiquer ce ravageur en abattant et en réduisant en copeaux tous les arbres infestés. Ace
jour, plus de 2 000 arbres infestés ont été répertoriés 2 New York, et plus de 300 & Chicago. Ce
coléoptere originaire de Chine a probablement atteint les Etats-Unis dans des produits ligneux non traités
utilisés pour I’emballage des marchandises, probablement au cours des années 1980 dans le cas de New
York, et des années 1990 dans celui de Chicago. L’espce s'attaque principalement 3 un certain nombre
d’especes d’érable (Acer), mais également & diverses autres espgces de feuillus, notamment le marronnier
(Aesculus), 1a ketmie des jardins (Hibiscus), le peuplier (Populus), le saule (Salix) et I’orme (Ulmus).
Cette affiche présente des renseignements généraux sur les ravageurs exotiques introduits aux Etats-Unis,
ainsi que des informations plus détaillées sur la biologie et les plantes hétes du longicorne asiatique, les
dommages et les répercussions commerciales engendrés par ce ravageur et les projets de recherche en
cours le concernant. ’ ~
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A spatial, climate-determined risk rating for scleroderris disease of pines in Ontario

L. A. Venier, A.A Hopkin, and D. W. McKenney, Natural Resources Canada,
Canadian Forest Service, Great Lakes Forestry Centre,
1219 Queen St. E., Sault Ste. Marie, ON, P6A 3V5

and

Y. Wang, Natural Resources Canada,
Canadian Forest Service, Northern Forestry Centre,
5320 - 122 St.,Edmonton, Alberta, T6H 3SS

Abstract:We used historical distribution data of scleroderris disease (caused by the fungus
Gremmeniella abietina var. abietina (Lagerb.) Morelet) in Ontario to model its probability of
occurrence as a function of climate factors. A logistic regression model of the probability of
occurrence as a function of the mean temperature of the coldest quarter and the precipitation of
the coldest quarter was a very good fit. The concordance (index of classification accuracy) of the
model was 84%. We sub-sampled the data repeatedly, generated new parameter estimates and
tested the predictions against data not included in the model. Classification accuracy was similar
for each sub-sample model therefore we concluded that the final model is stable. Gridded
estimates of the climate variables were used to spatially extend the two-variable logistic
regression model and produce a probability of occurrence map for scleroderris disease across
Ontario. The predicted map of probability of occurrence fits well with the map of the observed
locations of the disease. These results lend credence to previous work that suggests that -
distribution of scleroderris disease is strongly influenced by climate. The classification results
also suggest that this model is a useful tool for assessing the risk of scleroderris disease

throughout Ontario.
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Modgle spatial fondé sur des facteurs climatiques permettant de prévoir
le risque d’infection des pins par le chancre scléroderrien en Ontario

L.A. Venier, A.A. Hopkin et D.W. McKenney, Ressources naturelles Canada
Service canadien des foréts, Centre de foresterie des Grands Lacs
1219 Queen St. E., Sault Ste. Marie (Ontario) P6A 3V5

et

Y. Wang, Ressources naturelles Canada
Service canadien des foréts, Centre de foresterie du Nord,
5320 - 122 St., Edmonton (Alberta) T6H 3S§

Résumé : Nous nous sommes fondés sur des données historiques de la distribution du chancre
scléroderrien (maladie causée par le champignon Gremmeniella abietina var. abietina (Lagerb.) Morelet)
en Ontario pour modéliser le risque d’infection en fonction des divers facteurs climatiques. Un modtle de
régression logistique du risque d’infection en fonction de la température moyenne et de la température du
quart le plus froid s’est révélé un bon ajustement. La concordance (indice rendant compte de la précision
de 1a classification) du modgle s’élevait & 84 %. Nous avons sous-€chantillonné les données de fagon
répétée, généré de nouvelles estimations des paramgtres et vérifié les prédictions & I’aide de données non
incluses dans le modéle. Comme la précision de la classification était similaire pour chaque modgle de
sous-échantillon, nous avons conclu que le modgle final était stable. Nous avons ensuite utilisé les
estimations réparties sur une grille des variables climatiques pour étendre le modele de régression
logistique bivarié et dresser une carte probabiliste d’occurrence du chancre scléroderrien en Ontario.
Cette carte concorde de fagon générale avec la carte illustrant la répartition observée de la maladie. Nos
résultats confirment dans I’ensemble la validité des travaux antérieurs selon lesquels la distribution du
chancre scléroderrien est étroitement liée au climat. D’aprés les résultats de la classification, il semble
également que ce modéle puisse étre utilisé a profit pour évaluer le risque d’infection par le chancre
scléroderrien partout en Ontario.
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Inhibition of root decay fungi by two endophytes

M.T. Dumas
Canadian Forest Service
Great Lakes Forestry Centre
Natural Resources Canada
P.O. Box 490, 1219 Queen Street East
Sault Ste. Marie, ON P6A SM7

Ascocoryne sarcoides was common in spruce and found more often in trees infected with
Armillaria ostoyae than other root pathogens whereas the frequency of isolations of Tympanis
hypopodia was very low in jack pine. Bioassays with the isolated strains demonstrated a great
variation within the populations of A.sarcoides for their abilities to inhibit the linear growth of
A.ostoyae and Heterobasidion annosum whereas the T. hypopodia strains isolated were more
homogenous in their inhibitory capabilities. The germination rate of seeds treated with the
endophytes germinated marginally faster than the controls but there were no significant
differences in growth after 3 months. The endophytes survived for up to 21 days on the seed coat
once it fell from the cotyledon. A. sarcoides was quicker to penetrate the tissues of the plants but
both organisms inhabited the stem and roots of seedlings 14 days following germination. Control
plants did not contain these microbes. It appears that the mode of action of these 2 endophytes is
through the release of toxic metabolites. Tympanis hypopodia produces the more inhibitory
compound(s). Greenhouse production with A. sarcoides treated seeds for outplanting in the field

is underway.
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Inhibition de la carie des racines par deux endophytes

M.T. Dumas
Service canadien des foréts,
Centre de foresterie des Grands Lacs,
Ressources naturelles Canada
C.P. 490, 1219 Queen Street East,
Sault Ste. Marie (Ontario), CANADA P6A 5M7

L'Ascocoryne sarcoides était commun dans I’ épinette, et sa présence a été plus souvent observée dans
des arbres infectés par I’Armillaria ostoyae que par d’autres agents pathogénes des racines, tandis que le
Tympanis hypopodia a été trés rarement isolé chez le pin gris. Des essais biologiques des souches isolées
ont révélé que la capacité de I’A. sarcoides d’inhiber la croissance linéaire de I’A. ostoyae et de
I’Heterobasidion annosum variait considérablement d’une population a 1’autre, tandis que ce pouvoir
était plus constant chez le T. hypopodia. Des graines exposées aux champignons endophytes ont germé
légérement plus rapidement que des graines témoins, mais aucune différence significative n’a été notée
dans la croissance des semis apres trois mois. Les endophytes ont survécu jusqu’a 21 jours sur
I’enveloppe de la graine aprés que celle-ci se soit séparée des cotylédons. L’A. sarcoides a pénétré plus
rapidement les tissus des plantes, mais les deux endophytes ont inhibé la croissance de la tige et des
semis 14 jours apres la germination. Les plantes témoins ne contenaient pas ces endophytes. Il semble
que le mode d’action de ces deux endophytes soit lié 4 la libération de métabolites toxiques. Le(s)
composé(s) produit(s) par le T. hypopodia a des propriétés inhibitrices plus prononcées. La production en
serre de semis & partir de graines traitées avec I’A. sarcoides a des fins de plantation sur le terrain a

débuté. :
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Effects of silvicultural practices on pine false webworm, and its defoliation prediction and
impact in plantation-grown red pines in Ontario, Canada.

D.B. Lyons and G.C. Jones
Canadian Forest Service
Great Lakes Forestry Centre
Natural Resources Canada

P.O. Box 490
1219 Queen Street East
Sault Ste. Marie, ON P6A 5M7

The pine false webworm, Acantholyda erythrocephala, has become a serious defoliator of mature
and semi-mature red pines, Pinus resinosa, grown in plantations in Ontario. Investigations
conducted in field plots over three years have indicated that tree mortality does not occur unless
average defoliation levels exceed 70%. Reductions in cumulative growth increment of the pines
was correlated with population densities of the sawfly. Examination of several population
‘indices, indicated that mean defoliation in the current year can best be predicted from the mean
number of larvae collected in drop traps in the previous year. Logging slash, containing foliage,
produced by clearcutting operations in late fall provided oviposition sites for females the
following spring. These eggs or resulting larvae failed to complete development. Thus, this slash
served as traps, eliminating some of the potential next generation. However, slash from logging
operations, in spring, provided suitable foliage for complete development of the sawfly and
therefore provide additional food resources for the subsequent generation.
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Effets des pratiques sylvicoles sur le pamphile & téte rouge et prévision des défoliations
et des effets causés par le ravageur dans les plantations de pin rouge de 1’Ontario, Canada

D.B. Lyons et G.C. Jones
Service canadien des foréts,
Centre de foresterie des Grands Lacs
Ressources naturelles Canada

1219 Queen Street East, .
Sault Ste. Marie (Ontario) P6A 5M7

Le pamphile 2 téte rouge, 'Acantholyda erythrocephala, est devenu un important défoliateur des pins
rouges (Pinus resinosa) matures et semi-matures cultivés en plantation en Ontario. Des recherches
menées dans des parcelles sur le terrain pendant trois ans ont révél€ que les arbres atteints commencent a
mourir seulement lorsque le taux de défoliation moyen dépasse 70 %. Une corrélation a été établie entre
les réductions du taux de croissance camulatif des pins et la densité des populations du ravageur.
L'examen de plusieurs indices des populations a indiqué que la meilleure estimation du taux moyen de
défoliation dans 1’année courante est fournie par le nombre moyen de larves interceptées I'année
précédente dans des pitges au moment de leur chute vers le sol. La présence de rémanents comportant du
feuillage générés par les coupes  blanc 2 la fin de I’automne ont fourni des sites de ponte aux femelles
qui ont émergé au printemps suivant. Les oeufs pondus dans ces rémanents et les larves issues de ces
pontes sont cependant mortes avant d’ avoir pu achever leur développement. En jouant ainsi le r6le de
piége, ces rémanents ont €liminé une partie de la génération suivante en devenir. En revanche, les
rémanents laissés par les activités de coupe au printemps ont fourni la quantité additionnelle de feuillage
dont avait besoin le ravageur pour boucler son cycle de vie et les ressources nutritives nécessaires pour la
génération subséquente. ‘ '
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