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Report of the
Eighteenth Annual Forest Pest Control Forum
Government Conference Centre
Ottawa, Ontario
November 20-22, 1990

Rapport du
Dix-huitiéme colloque annuel
sur la répression des ravageurs forestiers
Centre de conférences du Gouvernement
Ottawa (Ontario)
Du 20 au 22 novembre 1990

The Forest Pest Control Forum is held under the aegis of Forestry Canada 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 colloque sur la répression des ravageurs forestiers se déroule sous 'égide de
Foréts Canada dans le but de donner I'opportunité aux représentants des
gouvernements fédéral et provinciaux ainsi qu’aux organismes privés de passer en
revue et de discuter les activités relatives A la répression des ravageurs forestiers,
de méme que la recherche connexe.

B.H. Moody
Forestry Canada / Foréts Canada
Ottawa, Ontario / Ottawa (Ontario)
May 1991 / mai 1991

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 staff of Forestry Canada.

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 ont été recus, sans étre soumis a une lecture d’experts ni a
une révision par le personnel de Foréts Canada. P
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NOTICE OF 1991 MEETING

The Nineteenth Annual Forest Pest Control Forum

will be held in
Sussex Room, 1st Floor
Government Conference Centre
2 Rideau Street, Ottawa
November 19, 20, 21, 1991

(8:30 a.m. - 4:00 p.m.)

Avis de la réunion de 1991
Le dix-neuviéme colloque annuel
sur la répression des ravageurs forestiers
aura lieu dans le
Salon Sussex, 1° étage
Centre de conférence du Gouvernement
2, rue Rideau, Ottawa
du 19, 20, 21 novembre 1991
(de 8:30 h a 16:00 h)

xi



Agenda

Eighteenth Annual Forest Pest Control Forum
Government of Canada Conference Centre
2 Rideau Street
Centennial Room, 5th Floor
Ottawa, Ontario

November 20, 21, 22, 1990
8:30 a.m. - 5:00 p.m.

Tuesday, Ndvember 20

Session 1 -

8:30 - 9:00

Session I -

9:00 - 10:00

2.1
22

2.3

Chairperson - F.C. Pollett, Forestry Canada, Director General,
Science Directorate

1.1  Introductory Address - J.C. Mercier, Forestry Canada
Deputy Minister

12  Remarks and Introductions - B. Moody, Forum Secretary

13  Update on Green Plan - Implications for Pest Control -
F.C. Pollett

Forest Insect and Disease Status and Control Operation
Summaries - B. Moody/E. Kettela (Session Chairpersons)

This Session will consist of round-the-table summary reports
from each regional FIDS head on all pests of significance and
control operation summaries from provincial representatives./
Presenters should limit their talks to max. of 15 minutes.

Control Operation
FIDS Report Summary

Newfoundland- A. Raske . H. Crummey - Newfoundland

Maritimes - L. Magasi N. Carter - New Brunswick
D. Davis - New Brunswick
E. Georgeson - Nova Scotia
L. Magasi - P.E.L

Québec - D. Lachance M. Auger - Québec

L. Dorais - Québec
A. Juneau - Québec

xii
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24

2.5

2.6

2.7

Ontario - G. Howse G. Munro - Ontario
C. Howard - Ontario
J. Churcher - Ontario

Prairies - H. Cerezke R. Westwood - Manitoba
and Northwest Territories - Saskatchewan
- Alberta
Control Operation
FIDS Report Summary
B.C. - G. Van Sickle G Van Sickle for
and Yukon B. Deboo - B.C.

United States -
D. Kucera, H. Trial (Report Only)

10:00 - 10:15 Coffee

10:15 - 12:00 Session II Continues

12:00 - 1:00
1:00 - 3:00
3:00 - 315

Session I -

3:15 - 4:00 -

3.1
3.2
33

34

Lunch
Session II Continues

Coffee

Vegetation Management Summaries
- E. Caldwell (Session Chairperson)

Report from Canadian Forest Nursery Weed Management
Association - L. Lanteigne

Report from Canadian Vegetation Management Association -
P. Reynolds

Round-the-table regional summaries of vegetation management
problems and control operations - provincial and regional
Forestry Canada representatives British Columbia, Prairies,
Ontario, Quebec, Maritimes, Newfoundland, United States
General Discussion

xiii



Session IV -

4:00 - 5:00
3.1
3.2

Issues Debate, Chairperson - G. Munro

Report on progress for 1989 recommendations

Discussion and debate on selected items

NOTE: Forum members should ensure that
issues/recommendations for debate are properly
documented and submitted to the Forum Secretary
before the Forum so that these can be discussed at the

Steering Committee meeting the day prior to the Forum.

Wednesday, November 21

Session V -

8:30 - 10:00

5.1

5.2

53
5.4
5.5

10:00 - 10:15

Regulatory Considerations - Errol Caldwell
(Session Chairperson)

Update on Registration Review Process -
G. Leblond/]J.P. Martel

Minor Use of Pesticides Program - Forestry Submission
- R. McNeil/H. Krehm

Forest Pest Management Caucus Update - J.P. Martel
CPPA Activity Update - J.P. Martel

Pesticides Directorate - Regulatory Session

(R. Lidstone, A. Macdonald, J. Byrne, D. Rothwell, J. Irvin)
a) Minor Use

b) Fenitrothion Review.

¢ Velpar

d) Genetically Modified Organisms

e) Microbial Registrations and Efficacy Guidelines

Coffee

xiv
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Session VI -
10:15 - 11:00

6.1
6.2

6.3
6.4

6.5

6.6

12:00 - 1:00

1:00 - 3:00
6.7
6.8

6.9
6.10

6.11

6.12

6.13

Research, Environmental Monitoring and Other Reports -
E. Kondo (Session Chairperson)

FPMI Strategic directions - Ed Kondo

Summary of FPMI and Forest Sector major initiatives. -
Errol Caldwell

Efficacy of Dipel 352 vs spruce budworm - Leo Cadogan

An Elisa method to study the distribution and persistence of
B.t. toxin in a forest environment - Somu Sundaram

Spray trials with Disparvirus in Simcoe District, Ontario -
John Cunningham

Droplet Distribution and Efficacy Against Spruce Budworm
Larvae of Undiluted DIPEL® Formulations using Micyonair
AU4000 - P.C. Nigam

Lunch

Session VI Research, etc. continues
Insecticide MK 243 - B. Helson

The Manitoba integrated Dutch Elm Disease Program -
A.R. Westwood

Experimental Spray Against Black Army Cutworm - R. West

Hemlock Looper Management Decision Support Systems -
A. Raske

Progress Report on forest insect control with entomopathogenic
nematodes against spruce budmoth, seedling debarking weevil
and nursery insects - Sandra Zervos/D. Eidt

Other Research Paﬁers

Environmental Research and Monitoring

Round-the-table monitoring reports, specific environmental
research projects and reports relating to environmental concerns
of forest pest management practices are to be covered here



3:00 - 3:15 Coffee

3:15 - 4:00 Session VI Research, Monitoring, etc. continues
4:00 - Session III Issues Debate continues - G. Munro
WORKSHOPS

Monday, November 19, Conference Centre, 2 Rideau Street

Committee for Review and Improvement of Survey Assessment
Techniques - CRISAT - M. Auger (Chairperson) 9 AM

Pheromone Trapping Working Group - G. Grant (Chairperson) 1:00 PM

Pest Control Forum Steering Committee -
B. Moody/G. Munro (Chairpersons) 3:00 - 5:00 PM

Thursday, November 22, Conference Centre, 2 Rideau Street

Environmental Monitoring Committee Eastern Spruce Budworm Council
S. Homes (Chairperson) 9:00 AM

1990 B.t. Spray Results - G. Munro (Chairperson) - 9:00 AM

Development of Protocols Guidelines for testing of aerially applied pest
control agents for forest pest - J. Irvin (Chairperson) - 1:00 - 4:00 PM

FIDS Heads Meeting to start immediately after B.t. workshop. (A
Wednesday night FIDS Heads Meeting may be scheduled to complete FIDS

Agenda)

Friday, November 23, Conference Centre, 2 Rideau Street

FIDS Heads Meeting (closed session) - B. Moody (Chairperson) -
8:30 AM - 5:00 PM

NOTE:1) Other workshops can be scheduled for Thursday, November 22 if

required. Please inform the Secretary of requirements.
2) Please bring Vegetation Management Summaries

3) There will be several written reports contributed by other professions
from FPMIL.
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Ordre du jour

XVIII* Forum annuel sur la répression des ravageurs forestiers

Séance I -

8h30-9h

Séance II

9hal0h

Mardi le 20 novembre

2.1
2.2

Centre des conférences
2, rue Rideau
Piece du Centenaire, 5° étage
Ottawa, Ontario

Les 20, 21 et 22 novembre 1990
8h30a17 h

Président - F.C. Pollett, Foréts Canada, Directeur général,
Direction générales des sciences

1.1  Allocution d’ouverture - J.C. Mercier,
sous-ministre, Foréts Canada

1.2  Remarques et Introduction - B. Moody, secrétaire
du Forum

1.3  Mise 2 jour sur le Plan vert - ses incidences sur la
répression des ravageurs - F.C. Pollett

Etat des populations d’insectes et des maladies des

arbres et résumés des opérations de lutte - B. Moody/
E. Kettela (présidents de la séance)

Cette séance est une table ronde ol chaque chef régional
du RIMA présentera un rapport récapitulatif sur
Iensemble des ravageurs d'importance et oll les
représentants des provinces résumeront les activités de
lutte menées sur leur territoire. / Chaque participant
devra limiter sa présentation 4 un maximum de

15 minutes.

Rapport du RIMA Résumé des opérations de lutte

Terre-Neuve - A. Raske H. Crummey - Terre-Neuve

Maritimes - L. Magasi  N. Carter - Nouveau-Brunswick

D. Davis - Nouveau-Brunswick
E. Georgeson - Nouvelle-Ecosse
L. Magasi - I-P.-E.-

xvii



23

24

2.5

2.6

2.7

10hal1l0h 15
10h15a12h
12hai3h
13hai5h
15haishi5

Séance 111
15h15a 16 h

3.1

3.2

3.3

3.4

Québec - D. Lachance = M. Auger - Québec
L. Dorais - Québec
A. Juneau - Québec

Ontario - G. Howse G. Munro - Ontario
C. Howard - Ontario
J. Churcher - Ontario

Prairies - H. Cerezke R. Westwood - Manitoba

et Territoires du - Saskatchewan
Nord-Ouest - Alberta

C.-B. - G. Van Sickle G. Van Sickle au nom de
et Yukon E. Deboo - C.-B.

Etats-Unis -

D. Kucera, H. Trial (rapport uniquement)
Pause-café

Suite de la séance II

Déjetiner

Suite de la séance II

Pause-café

Résumé sur les activités de gestion des végétaux
- E. Caldwell (président de la séance)

Rapport de I’Association canadienne de gestion de la végétation
indésirable dans les pépinitres forestiéres -
L. Lanteigne

Rapport de 'Association canadienne de gestion des végétaux
- P. Reynolds

Résumés régionaux des problémes de gestion des végétaux et
des opérations de lutte - réprésentants des provinces et de
Foréts Canada de la Colombie-Britannique, des Prairies, de
I’Ontario, du Québec, des Maritimes, de Terre-Neuve ainsi que
des Etats-Unis

Discussion générale

xviii
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Séance IV

l6hail7h
4.1

4.2

Débats sur_certaines grandes questions, président - G. Munro

Rapport sur les progrés accomplis a l'égard des
recommandations de 1989

Discussions et débats sur certaines questions

NOTE : Les participants au Forum doivent s'assurer que les
questions/les recommandations 2 examiner sont accompagnées
d'une documentation adéquate et ont été présentées
préalablement au secrétaire du Forum afin qu'elles puissent étre
examinées lors de la réunion du Comité directeur la journée
précédant la tenue du Forum.

Mercredi le 21 novembre

Séance V

8h30ai10h

51

5.2

5.3

5.4
55

10hal0h15

Considérations sur la réglementation - Errol Caldwell
(président de la séance)

Mise 2 jour sur le processus d’examen de 'homologation des
pesticides - G. Leblond/].F. Martel .

Programme des pesticides 2 emploi limité - demande du
secteur des foréts - R. McNeil/H. Krehm

Mise 2 jour sur les activités du Comité de répression des
ravageurs forestiers - J.P. Martel

Mise 2 jour sur les activités' de ' ACPPP - J.P. Martel

Direction des pesticides - séance sur la réglementation
(R. Lindstone, A. Macdonald, J. Byrne, D. Rothwell, J. Irvin)

a) Emploi limité

b) Compte rendu sur le fenitrothion

¢ Velpar

d) Organismes génétiquement modifiés

e) Homologation des agents microbiens et lignes directrices
sur leur efficacité

Pause-café

xix



Séance VI
1I0h152a11h

6.1

6.2

6.3

6.4

6.5

6.6

12hai13h
13hailSh
6.7
6.8

6.9

6.10

6.11

6.12

Rapports sur les activités de recherche, la surveillance
environnementale et autres sujets - E. Kondo (président de la

séance)
Orientations stratégiques de I'IRRF - Ed Kondo

Résumé des principales activités de I'IRRF et du secteur des
foréts - Errol Caldwell

Efficacité du Dipel 352 pour lutter contre la tordeuse des
bourgeons de l'épinette - Leo Cadogan

Une méthode Elisa pour étudier la répartition et la persistance
de la toxine du B.t. en milieu forestier - Somu Sundaram

Pulvérisations expérimentales au Dispavirus dans le district de
Simcoe en Ontario - John Cunningham

Distribution des gouttelettes et efficacité des formulations de

DIPEL® non diluées appliquées a 1'aide du Micronair AU400

pour lutter contre les larves de la tordeuse des bourgeons de
I'épinette - P.C. Nigam

Déjetiner

Suite de la séance VI

L'insecticide MK 243 - B. Helson

Le programme intégré de lutte contre la maladie hollandaise de

Vorme du Manitoba - A.R. Westwood

Pulvérisation expérimentale contre la légionnaire noire -
R. West

Systémes de soutien a la prise de décisions sur la répression de

I'arpenteuse de la pruche - A. Raske

Rapport sur I'état d’avancement des activités de lutte contre la
tordeuse des bourgeons de I'épinette, le charancon de l’écorce
et les ravageurs des pépinieres a I'aide de nématodes
entomopathogénes - Sandra Zervos/D. Eidt

Autres rapports de recherche

Recherche et surveillance environnementales
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6.13 Tous les participants & la séance pourront présenter leurs
rapports de surveillance, des projets particuliers de recherche
sur Ienvironnement et des rapports relatifs aux préoccupations
environnementales soulevées par les méthodes de répression
des ravageurs forestiers.

15hailshi1d Pause-café
1I5h15a16 h Suite de la séance VI

16 h Suite de la séance IV - Débats sur certaines grandes questions -
G. Munro

ATELIER

Lundi, le 19 novembre, Centre des conférences, 2, rue Rideau

- Comité d’examen et d’amélioration des techniques d’évaluation des relevés -
M. Auger (président) 9 h

- Groupe de travail sur les pieges & phéromone - G. Grant (président) 13 h

- Comité directeur du Forum sur la répression des ravageurs forestiers -
B. Moody/G. Munro (présidents) 15 h 17 h
Jeudi, le 22 novembre, Centre des conférences, 2, rue Rideau

Comité de surveillance environnementale, Conseil de VEst de la tordeuse des
bourgeons de I’épinette - S. Homes (président) 9 h

Résultats du programme de 1990 de pulvérisations de B.t. - G. Munro
(président) 9 h

Elaboration de lignes directrices sur les protocoles d'essai des agents de lutte
contre les ravageurs forestiers appliquées par voie aérienne -
J. Irvin (présidente) - 13 h 2 16 h

- La réunion des chefs du RIMA débutera tout de suite aprés Yatelier sur le
Bt (La réunion pourra se poursuivre jeudi soir si les chefs du RIMA ne
réussissent A examiner tous les points a 'ordre du jour)

Vendredi, le 23 novembre, Centre des conférences, 2, rue Rideau

- lgéx;nitclm des chefs du RIMA (2 huis clos) - B. Moody (président) - 8 h 30
1



1

2)

3)

D’autres ateliers peuvent étre ajoutés au besoin au calendrier
de jeudi le 22 novembre. Priere d’informer le secrétaire de vos

besoins

Priere d’apporter vos résumés sur les activités de gestion des
végétaux

D'autres professionnels de I'IRRF présenteront plusieurs
rapports écrits
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Summary of Opening Remarks

Eighteenth Annual Forest Pest Control Forum
November 20, 1990, 8:30 a.m.
Centennial Room, 5th Floor
Government Conference Centre, 2 Rideau Street

On behalf of Forestry Canada, I would like to welcome you to this 18th
Annual Forest Pest Forum. Since I spoke to you last November, several significant
things have happened that relate to the forum. Dr. George Green, a faithful
attendee and strong supporter of the Pest Forum, retired on April 21.

Dr. Ed Kondo, formerly director, Biorational Control Agents, FPMI, was appointed
director general of the institute. I am sure Ed will continue to support the forum
as vigorously as George did. A symposium on "Recent Advances in Pest
Management" was held in Sault Ste. Marie in October this year. It included
plenary and workshop sessions on weed and insect management. A proceedings
of papers presented will be available shortly.

This forum also relates closely to the mandate of the new Department of
Forestry which is to:

- provide national leadership in the development and coordination of forest
policy and programs;

- conduct and foster research and development in the forest sector; and

- work closely with industry and with provincial and territorial
governments in forest management and protection.

The new department’s mission is to "promote the sustainable development and
competitiveness of Canada’s forest sector for the well-being of present and future
generations of Canadians.” Sustainable development is a cornerstone of Forestry
Canada’s strategic plan and the direction that the department will take in its
research and development activities. Protection of our forest resource against
damaging insects, diseases, competing vegetation, and other pests is essential to
sustainable development. Losses from forest pests is estimated at two-thirds of the
total annual harvest.

Methods used in the management of pests must be consistent with federal
government and public desires to preserve the environmental quality and
ecological integrity of our diverse forest resource. Thus, Forestry Canada, through
research and development programs and technology transfer, will give priority to
development of integrated forest pest management practices to encourage
environmentally acceptable, and economically viable pest management strategies.

Integrated Forest Pest Management (IFPM) is a key component of integrated
forest management. Its principles can be used to manage pest populations of
destructive insects, tree diseases, and competing vegetation. IFPM. provides an
ecological approach to reducing pest damage to economically acceptable levels
through knowledgeable, integrated use of a variety of pest management options
including predators, parasites, pathogens, pest biology, population dynamics,

xxiii



genetically resistant tree species, silvicultural practices, natural control agents, and,
as a last resort, appropriate use of synthetic pesticides. IFPM is not a new
concept but has not been applied as a complete package in Forest Pest
Management in Canada. The approach has been applied in bits and pieces for the
management of spruce budworm, mountain pine beetle, gypsy moth, dwarf
mistletoes, and root disease.

Development of IFPM tools is a key component of Forestry Canada’s research
priorities in the proposed Green Plan initiatives and in the pesticides regulation
review team recommendations. The Green Plan initiatives include the pursuit of
integrated pest management and the carrying out of bio-monitoring programs (to
be discussed later in the Forum Agenda). Forestry Canada is a world leader in
bio-monitoring, with FIDS and ARNEWS (Acid Rain National Early Warning
System). Many countries have asked for assistance in implementing similar
networks.

Increased public involvement, and additional evaluation, as well as greater
efficiency (for example, 18 months for a decision on registration of new products)
are among a number of recommendations by the pesticides review team that will
require increases in PY’s and resources for all advisor departments including
forestry. Although Forestry Canada does not have a seat on the pesticides review
team, we have been using several means to present our views:

1. The National Forestry Pesticides Caucus of forest pest management experts
was established to represent the forest sector in the review process. The
caucus is chaired by Dr. Rod Carrow (Faculty of Forestry, University of
Toronto) who holds the one forest sector seat on the review team.

2. The Federal Caucus on Pesticides Review - As only three federal
departments have a seat on the pesticides registration review team, this
federal caucus was set up to share information and obtain points of view
from other departments. Forestry Canada is represented on the federal
caucus by Errol Caldwell (FPMI) and Ben Moody (HQ).

3. Also, Forestry Canada submitted a written brief to the review team early
in the year.

Therefore, I can assure you that Forestry Canada will maximize its role in the
pesticides registration process, and has taken full advantage of the above means to
express its views. I was informed of the very poor results of B.t. spray against
the spruce budworm across Canada in the 1990 field season. However, I am
pleased to see that its importance has deserved a special 1990 B.t. spray results
workshop at the forum. Please inform me of the results of your deliberations.

In closing, let me repeat that a priority of Forestry Canada research and
technology transfer is the development of innovative pest management techniques
essential for successful integrated forest pest management. :

At this stage, I would like to end by wishing you a successful, informative,
and innovative forum.

J.C. Mercier

Deputy Minister
Forestry Canada
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Résumé de Vallocution d’ouverture

Dix-huitidme Forum annuel sur la répression des ravageurs forestiers
le 20 novembre 1990, 8 h 30
Piece du Centenaire, 5° étage
Centre des conférences, 2, rue Rideau

Au nom de Foréts Canada, jaimerais vous souhaiter la bienvenue au XIII°
Forum annuel sur la répression des ravageurs forestiers. Depuis que je me suis
adressé A vous en novembre dernier, des événements importants pour le Forum se
sont déroulés. M. George Green, un fidele participant et 'un des piliers du
Forum, a pris sa retraite le 21 avril. M. Ed Kondo, autrefois directeur de la
Direction des agents de lutte biorationelle de 'IRRF a été nommé directeur général
de IInstitut. Je suis persuadé qu’Ed continuera d’appuyer le Forum aussi
vigoureusement que George, son prédécesseur. Un symposium sur les progrés
récentes en matiere de répression des ravageurs s’est déroulé a Sault Ste-Marie en
octobre de cette année. I comportait des ateliers de travail et une séance pléniére
sur la répression de la végétation indésirable et des ravageurs. Le compte rendu
des articles qui y ont été présentés sera disponible sous peu.

Le présent Forum est également étroitement lié au mandat du nouveau
ministére des Foréts qui consiste a :

- assumer un role de chef de file national en matiere d’élaboration et de
coordination de la politique et des programmes sur les foréts;

- effectuer et favoriser la recherche et le développement dans le secteur
des foréts;

- travailler en étroite collaboration avec l'industrie et les gouvernements
territoriaux et provinciaux a la gestion et 2 la protection des foréts.

La mission du nouveau ministere est de "promouvoir le développement
durable et la compétitivité du secteur canadien des foréts pour le mieux-étre des
Canadiens d’aujourd’hui et des générations 2 venir." La développement durable
est la pierre angulaire du plan stratégique de Foréts Canada et orientera les
activités de recherche et de développement du ministere. 11 est essentiel de
protéger nos ressources forestiéres contre les dégats causés par les insectes, les
maladies, la concurrence végétale et autres types d’organismes nuisibles pour
parvenir au développement durable. Les pertes causées par les ravageurs
forestiers sont évaluées aux deux tiers de la récolte annuelle.

Les méthodes de répression des ravageurs doivent respecter les désirs du
fédéral et du public & Végard de la conservation de la qualité de l'environnement
et de Vintégrité écologique de nos ressources forestiéres fort diversifiées. Foréts
Canada, grice A des programmes de recherche et de développement et au transfert
de la technologie, accordera donc la priorité 2 la mise au point de méthodes de
lutte intégrée contre les ravageurs afin d’encourager I'élaboration de stratégies de
répression des ravageurs qui soient acceptables sur le plan environnemental et
économiquement viables.



La gestion intégrée des ravageurs forestiers est une composante clé. Ses
grands principes peuvent permettre de réprimer les populations de ravageurs, les
maladies des arbres et la concurrence végétale. La gestion intégrée des ravageurs
forestiers offre une approche écologique a la réduction a des niveaux
économiquement acceptables des dommages causés par les ravageurs grace a une
utilisation intégré et bien fondée de divers outils de répression des ravageurs, y
compris des prédateurs, des parasites, des agents pathogeénes, la biologie des
ravageurs, la dynamique des populations, des essences génétiquement améliorées
et résistantes, des méthodes sylvicoles, des agents de lutte naturelle et, en dernier
ressort, 'utilisation appropriée de pesticides chimiques. La gestion intégrée des
ravageurs forestiers n‘est pas un concept nouveau, mais n'a pas été appliquée
globalement & I'aménagement forestier du Canada. Seuls certains éléments de
cette approche ont été appliquées isolément & la répression de la tordeuse des
bourgeons de I'épinette, du dendroctone du pin ponderosa, de la spongieuse, des
faux guis et des maladies des racines.

La mise au point d’outils de gestion intégrée des ravaguers est I'une des
grandes priorités de recherche de Foréts Canada contenues dans les initiatives
proposées par le Plan vert et dans les recommandations de I’Equipe d’examen de
la réglementation sur les pesticides. Parmi les initiatives proposées par le Plan
vert, mentionnons la réalisation de recherches scientifiques sur la gestion intégrée
des ravageurs et l'exécution de programmes de surveillance biologique. (Sujets a
examiner et figurant a 'ordre du jour du Forum.) Foréts Canada est I'un des
chefs de file en matiere de surveillance biologique avec son Relevé des insectes et
des maladies des arbres (RIMA) et son Dispositif national d’alerte rapide pour les
pluies acides (DNARPA). De nombreux pays lui ont fait appel afin de mettre sur
pied des réseaux semblables.

Une participation accrue du public et une évaluation plus approfondie, ainsi
qu'une plus grande efficacité (p. ex., une période de 18 mois pour décider de
’homologation des nouveaux produits) figurent parmi les recommandations
formulées par I'Equipe d’examen de 'homologation des pesticides qui exigeront
une augmentation des ressources humaines et financiéres dans tous les ministeres
ayant un role constutatif, y compris Foréts Canada. Foréts Canada, tout en ne
faisant pas partie de I’Equipe d’examen de I’homologation des pesticides a eu
recours a plusieurs moyens pour faire connaitre ses opinions.

1. Le Comité national des pesticides forestiers, composé d’experts en
répression des ravageurs forestiers, a été créé pour représenter le secteur
forestier lors du processus d’examen. Le Comité est présidé par
Rod Carrow (Faculté de foresterie, Université de Toronto), qui représente
le secteur forestier au sein du Comité d’examen.

2. Le Comité fédéral d’examen des pesticides - Puisque seulement trois
ministres fédéraux font partie de I’Equipe d’examen de 'homologation
des pesticides, ce comité fédéral a été créé afin de diffuser 'information
et d’obtenir le point de vue d’autres ministeres. Foréts Canada y est 3.
Ereprésenté par Errol Caldwell (IRRF) et Ben Moody (AC).

3. Et Foréts Canada a présenté un mémoire écrit 2 'Equipe d’examen plus
tot cette année.
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Je peux donc vous assurer que Foréts Canada tirera le maximum du réle qui
lui incombe dans le processus d’homologation des pesticides et a tiré pleinement
profit des mécanismes susmentionnés pour fair connaitre ses opinions. J'ai été
informé des pidtres résultats du programme canadien de 1990 du pulvérisations de
B.t. contre la tordeuse des bourgeons de I'épinette. Je suis toutefois heureux de
constater que 'importance du programme de pulvérisations au B.t. de 1990 lui a
valu de faire I'objet d’un atelier spécial lors du Forum. Je vous demande de
m‘informer des résultats de vos entretiens.

En terminant, permettez-moi de vous souligner & nouveau que la mise au
point de techniques novatrices de répression des ravageurs, essentielle au succes
de la gestion intégré des ravageurs forestiers, est une priorité du programme de
recherche et de transfert technologique de Foréts Canada.

Permettez-moi enfin de vous souhaiter que ce forum soit fructueux, instructif et

novateur.

]J.C. Mercier
Sous-ministre
Foréts Canada
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Abstracts/Résumés

The Spruce Budworm in Newfoundland in 1990
A.G. Raske, K.P. Lim and L.J. Clarke

The area of high populations of the spruce budworm doubled in 1990 compared to
1989. The outbreak is confined to one area in southwestern Newfoundland, as
populations on the Baie Verte Peninsula declined. High numbers of moths were
caught at several locations along the West Coast of Newfoundland in pheromone-
baited traps, however these moths are believed to have originated from the
Maritime Provinces because local larvae had not yet pupated.

La tordeuse des bourgeons de l'épinette & Terre-Neuve en 1990
A.G. Raske, K.P. Lim et L.J. Clarke

Les superficies abritant des populations élevées de la tordeuse des bourgeons de
I'épinette ont doublé en 1990 comparativement a 1989. L’infestation est confinée
dans un secteur du sud-ouest de Terre-Neuve, puisque les populations de la
presqu’ile de la baie Verte ont diminué. Un nombre important de papillons a été
capturé en plusieurs endroits le long de la cote ouest de Terre-Neuve dans des
pieges & phéromone; ces papillons viendraient toutefois des Maritimes puisque les
larves locales ne s'étaient pas encore chrysalidées.

The Hemlock Looper in Newfoundland in 1990
A.G. Raske, K.P. Lim and L.J. Clarke

The areas of hemlock looper defoliation on the Northern Peninsula increased
slightly in 1990, but defoliation intensity was very variable and population levels
within infested areas decreased. Failure of eggs to hatch was one major factor
contributing to decreased population levels. The small areas of defoliation on the
Avalon Peninsula continued with shifts in location of severe defoliation.

L’arpenteuse de la pruche a Terre-Neuve en 1990
A.G. Raske, K.P. Lim et L.J. Clarke

Les superficies défoliées par I'arpenteuse de la pruche sur la péninsule Northern
ont légérement augmenté en 1990, mais le degré d’intensité de la défoliation était
trés variable et les niveaux de population dans les secteurs infestés ont diminué.
L’un des principaux facteurs ayant contribué 2 une diminution des niveaux de
population était la non-éclosion des oeufs. Les petits secteurs de défoliation ont

persisté sur la presqu‘ile Avalon ot les flots de défoliation grave ont changé
d’endroit.



The Blackheaded Budworm in Newfoundland in 1990
A.G. Raske, K.P. Lim and L.J. Clarke

The outbreak of the blackheaded budworm continued on the Northern Peninsula
in the same general area in 1990 as in 1989. Areas of defoliation were at times
intertwined with those of the hemlock looper. An experimental spray program
tested the efficacy of B.t. for use against this budworm.

La tordeuse a téte noire de 1’épinette a Terre-Neuve en 1990
A.G. Raske, K.P. Lim et L.J. Clarke

En 1990, l'infestation de la tordeuse & téte noire de l'épinette s’est poursuivie sur
la péninsule Northern dans & peu prés la méme grande région qu’en 1989. Les
secteurs de défoliation chevauchaient quelquefois ceux de I'arpenteuse de la
pruche. Un programme expérimental de pulvérisations a permis de vérifier
Vefficacité du B.t. contre cette tordeuse des bourgeons.

The Balsam Woolly Adelgid in Newfoundland in 1990
A.G. Raske and W.W. Bowers

Population levels of the balsam woolly adelgid have been steadily rising in the last
few years. Of special concern is the increase of this adelgid in young stands that
have been thinned or are scheduled for thinning. A special province-wide survey
of the western half of the Island indicated eight populations of more than 100
adelgids per 10 nodes. Numerous areas of lower population levels were
delineated by the survey. The survey will be completed in the fall of 1990.

Le puceron lanigére du sapin a Terre-Neuve en 1990
A.G. Raske et W.W, Bowers

Au cours des dernitres années, les niveaux de population du puceron lanigére du
sapin ont régulidrement augmenté. La présence croissante de ce puceron dans de
jeunes peuplements qui ont été éclaircis ou qui doivent bient6t l'étre est
particulitrement préoccupante. Un relevé provincial spécial de la partie ouest de
I'fle a révélé la présence de huit secteurs renfermant plus de 100 pucerons par

10 nodosités. De nombreux secteurs abritant des niveaux de populations plus
faibles ont été pu &tre délimités grice & ce relevé. Le relevé sera terminé a

I'automne 1990.
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The Balsam Fir Sawfly in Newfoundland in 1990
A.G. Raske and L.J. Clarke

An infestation of this sawfly began in 1989 in an area along the southern coast of
Newfoundland. This sawfly feeds on old-growth needles only, and mortality of
mature trees has occurred in some river valleys. The infestation increased in size
in 1990 and also spread into thinned stands.

Le diprion du sapin a Terre-Neuve en 1990
A.G. Raske et L.J. Clarke

Une infestation de ce diprion a débuté en 1989 dans un secteur en bordure de la
cOte sud de Terre-Neuve. Ce diprion se nourrit uniquement d'aiguilles dgées et la
mort d’arbres & maturité a été observée dans certaines vallées fluviales. La
superficie du territoire infesté a augmenté en 1990 et Vinfestation s’est également
propagée dans des peuplements éclaircis.

The Scleroderris Canker in Newfoundland in 1990
G.R. Warren and G.C. Carew

Sporadic infection of pines by Scleroderris canker continued in the St. John's area
in 1990. Also, symptoms of the canker re-occurred in the Sitka spruce plantation
on the Northern Peninsula, after being without symptoms in the last years.

Le chancre scléroderrien & Terre-Neuve en 1990
G.R. Warren et G.C. Carew

Des pins infectés par le chancre scléroderrien ont continué d’étre observés ici et 1a
dans la région de St. John en 1990. Des symptomes de la présence du chancre ont
également été 2 nouveau observés dans la plantation d’épinettes de Sitka de la
péninsule Northern, aprés quelques années d’absence.



Efficacy of B.t. Applications Against the Blackheaded Budworm
in Newfoundland in 1990
R.J. West and J. Carter

Oil- and water-based formulations of Bacillus thuringiensis (B.t.), Dipel 176 and
Futura SLV were applied twice at a rate of 30 Billion International Units (BIU) per
ha over four 45-ha plots in a balsam fir forest in effecacy trials against the eastern
blackheaded budworm, Acleris variana (Fern.). Spray coverage was excellent with
deposits averaging over one droplet/needle. Population reductions 10 days after
the second application ranged from 52 to 94% for Dipel 176 and 84 to 85% for
Futura. Analysis of upper-crown samples indicated current-year foliage savings of
0 to 19% for the Dipel treatments and 8 to 50% for the Futura treatments. Whole-
tree estimates of current-year defoliation indicated that no foliage was saved in the
plots treated with Dipel and that savings of only 1 to 7% resulted from the
treatments with Futura. The lack of efficacy was attributed to the feeding
behaviour of larvae; the blackheaded budworm feeds within buds and is less likely
to ingest a lethal dose of B.t. than a defoliator that feeds openly.

Efficacité des applications de B.t. contre
la tordeuse a téte noire de l'épinette & Terre-Neuve en 1990
R.J. West et ]J. Carter

Des formulations huileuses et aqueuses de Bacillus thuringiensis (B.t.), soit le
Dipel 176 et le Futura SLV, ont été appliquées a deux reprises a raison de

30 milliards d’unités internationales (MIU) par hectare sur quatre parcelles de

45 hectares d’'une forét de sapins baumiers lors d’essais visant a vérifier l'efficacité
de ces produits contre la tordeuse a téte noire de l'épinette (Acleris variana
(Fern.)). Les pulvérisations ont donné d’excellents résultats, les dép6ts moyens
étant d'une gouttelette/aiguille. Les diminutions de population constatées 10 jours
apres la deuxidme application variaient de 52 3 94 % dans le cas du Dipel 176 et
de 84 a 85 % dans le cas du Futura. Des analyses d’échantillons prélevés dans la
partie supérieure du houppier ont révélé une protection du feuillage de 1’année de
0 2 19 % grdce aux traitements au Dipel et de 8 & 50 % avec Futura. Des
estimations de la défoliation de l’année en cours au niveau de l'arbre entier ont
révélé que le feuillage n'avait pas été protégé dans les parcelles traitées au Dipel
et que la protection procurée par les traitements au Futura ne variait que de 1 a
7 %. Le manque d’efficacité a été attribué au comportement alimentaire des
larves; en effet, la tordeuse a téte noire de l'épinette se nourrit & l'intérieur des
bourgeons et a moins de chance d’ingérer une dose létale de B.t. qu'un défoliateur
qui se nourrit & l'air libre.
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Hemlock Looper Decision Support System
A. Raske

A Decision Support System for the management of the hemlock looper in
Newfoundland has been developed that consists of six user-friendly integrated
computer models. The models incorporate several data bases: FIDS sampling
records, FIDS defoliation maps, weather data, and research data. The System
predicts the risk of the initial outbreak, the risk of initial defoliation, the risk of
continued defoliation, the severity of tree mortality, and the risk of decay of killed
trees. The user has certain options including successful/unsuccessful,

partial/ complete, and biological/ chemical spray operations. One model of the
system predicts larval hatch and development to assist in the timing of larval
sampling and in spray operations.

Systeme de soutien a la prise de décisions relatives
a l'arpenteuse de la pruche
A, Raske

Un systéme de soutien 2 la prise de décisions relatives a l'arpenteuse de la pruche
3 Terre-Neuve a été mis au point et comporte six modeles informatiques intégrés
et simplifiés. Les modeles comprennent plusieurs bases de données : les relevés
des échantillonnages du RIMA, les cartes de défoliation du RIMA, des données
météorologiques et des données de recherche. Le systeme prédit le risque
d’infestation initiale, le risque de défoliation initiale, le risque de progression de la
défoliation, la gravité de la mortalité et le risque que les arbres tués pourrissent.
L’utilisateur dispose de certaines options dont les suivantes : opérations de
pulvérisation fructueuses/infructueuses, partielles/totales et biologiques/chimiques.
L’un des modeles prédit 'éclosion des larves et leur développement, aidant ainsi a
déterminer la période d’échantillonnage des larves et des opérations de
pulvérisation.

Insect Control Programs in Newfoundland in 1990
H. Crummey

No spray operation was conducted against the Black Army cutworm and the
spruce budworm, due to low population levels. A total of 12 blocks (10 616 ha)
were treated with B.t. for the hemlock looper.

Programmes de lutte contre les insectes & Terre-Neuve en 1990
H. Crummey

Aucune pulvérisation pour lutter contre la légionnaire noire et la tordeuse des
bourgeons de Iépinette n'a été menée en raison de leurs faibles niveaux de
population. Au total, 12 blocs (10 616 ha) ont été traités au B.t. pour y lutter
contre V'arpenteuse de la pruche.



Forest Pest Conditions in the Maritimes in 1990
L.P. Magasi

Significant forest pest conditions which occurred in the Maritimes Region in 1990
have been reported in Forestry Canada-Maritimes Technical Notes 237, 238, 239
and 241. Copies of these are included in the Forum Report.

Insectes et maladie des arbres dans les Maritimes en 1990
L.P. Magasi

Les Notes techniques 237, 238, 239 et 241 de Foréts Canada-Maritimes portent sur
les insectes et maladies des arbres d’importance qui ont été observés dans les
Maritimes en 1990. Les exemplaires de ces notes ont été annexés au compte

rendu du Colloque.

Spruce Budworm Population, Hemlock Looper Population, Herbicide Use
in Nova Scotia, 1990
T.D. Smith and E. Georgeson

The area of spruce budworm population in Nova Scotia has increased by 40
percent with significant areas of moderate population densities occurring on the
Cape Breton Highlands. Persistent areas of high (10 000 ha) and extreme (3 250
ha) were noted in Inverness County and these areas will require careful
monitoring. This year’s weather conditions were favourable for adult migrations
but no spruce budworm or hemlock looper moth flights we were noted from the

light trap survey.

‘Population de la tordeuse des bourgeons de 1’épinette et de
I'arpenteuse de la pruche et utilisation d’herbicides en
Nouvelle-Ecosse en 1990
T.D. Smith et E. Georgeson

Les superficies ravagées par des populations de la tordeuse des bourgeons de
’épinette en Nouvelle-Ecosse ont augmenté de 40 %, de vastes territoires
résentant des densités de population modérées dans les hautes terres de l'ile du
Cap-Breton. Des secteurs persistants de densité élevée (10 000 ha) et extréme
(3 250 ha) ont été signalés dans le comté d’'Inverness et devront faire I'objet d'une
surveillance attentive. Les conditions météorologiques ayant prévalu cette année
favorisent la migration des adultes, mais aucun envol de papillons de la tordeuse
des bourgeons de I'épinette ou de l'arpenteuse de la pruche n’a été signalé & la
suite du relevé au piege lumineux.
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1990 New Brunswick Protection Program Against Spruce Budworm
N. Carter

The 1990 Spruce Budworm Spray Program conducted by Forest Protection Limited,
in New Brunswick covered approximately 533 200 hectares. This is 7.6% less than
the 576 900 ha treated in 1989. Another 28 600 ha were sprayed by J.D. Irving
Ltd. on its own freehold limited (compared to 34 000 ha in 1989).

Programme de protection contre la tordeuse des bourgeons
de l’épinette du Nouveau-Brunswick de 1990
N. Carter

Le programme de pulvérisation de 1990 contre la tordeuse des bourgeons de
I'épinette mené par la Forest Protection Limited au Nouveau-Brunswick a permis
de traiter environ 533 200 hectares, soit 7,6 % de moins que les 576 900 hectares
pulvérisés en 1989. De plus, la J.D. Irving Ltd. a traité 28 600 hectares de ses
propres terres (comparativement & 34 000 hectares en 1989).

1990 Hemlock Looper Spray Program in New Brunswick
L. Hartling and N. Carter

This report provides results of an gperational assessment of spray operations in
1990 which was the first hemlock looper control program ever conducted in New
Brunswick. An area of 21 160 ha in northern New Brunswick encompassing
virtually all of the forecast was treated in 1990.

The two larger blocks, which totalled 17 805 ha, received three applications of
insecticide as follows: one application of fenitrothion followed by one application
of B.t. (Future XLV) followed by a second application of fenitrothion. The smallest
block, 23 355 ha in size, was treated with two applications of B.t.

Programme de pulvérisation du Nouveau-Brunswick de 1990
contre l'arpenteuse de la pruche
L. Hartling and N. Carter

Le présent rapport décrit les résultats d’une évaluation opérationnelle du premier
programme de pulvérisations contre I'arpenteuse de la pruche jamais mené au
Nouveau-Brunswick. En 1990, une superficie de 21 160 hectares a été traitée dans
le nord du Nouveau-Brunswick, correspondant a la presque totalité de la zone ol
Vinfestation avait été prédite.

Les deux blocs les plus grands d’une superficie totale de 17 805 hectares ont recu

trois applications d’insecticide, soit une application de fenitrothion suivie d’'une

application de B, (Futura XLV), suivie d’'une deuxi¢me application de fenitrothion.

ge ‘%loc le plus petit d’'une superficie de 23 355 hectares a requ deux applications
e Bt



La tordeuse des bourgeons de 1’épinette au Québec en 1990
L. Dorais et Michel Auger

Les conditions météorologiques défavorables ont énormément retardé les opérations
de pulvérisation et des traitements ont dQ étre annulés sur 103 651 hectares. Le
programme de pulvérisation de 1990 a été effectué sur une superficie totale de

479 896 hectares, 211 809 hectares ayant requ une double application de B.t.

En 1990, Vinfestation s’étendait sur une superficie totale de 1,25 million d’hectares
situés en grande partie (1,1 million d’hectares) en Gaspésie. Les dégats étaient .
légers sur 0,38 million d’hectares, modérés sur 0,31 million d'hectares et graves sur
0,56 million d’hectares.

The Spruce Budworm in Quebec 1990
L. Dorais and Michel Auger

Poor weather conditions considerably delayed the spray operations and treatment
had to be cancelled on 103 651 hectares. The 1990 spray program was carried out
on a total surface area of 479 896 hectares, of which 211 809 hectares received a

double application of B.t.

In 1990, the infestation covered a total area of 1.25 million hectares, of which
almost 1.1 million were in the Gaspé Peninsula. Damage was light over 0.38
million hectares, moderate over 0.31 million hectares and severe over 0.56 million

hectares.

Spruce Budworm in Ontario, 1990
G.M. Howse, J.H. Meating and J.J. Churcher

The area infested by spruce budworm in Ontario increased in 1990 for the second
consecutive year. Province-wide, a total of 6,783,261 ha of moderate-to-severe
defoliation were mapped by aerial and ground surveys. This represents an
increase of 543,625 ha over the 6,239,636 ha recorded last year. It should be
pointed out that these figures represent gross areas within which defoliation
occurred. Most of the defoliation again occurred in the Northwestern and North

Central regions.

A total of 49 627 ha was aerially sprayed (with B.t.) in 1990 in the Northwestern
and North Central Regions.
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La tordeuse des bourgeons de l’épinette en Ontario en 1990

G.M. Howse, J.H. Meating et J.J. Churcher

La superficie infestée par la tordeuse des bourgeons de l’épinette en Ontario a
augmenté en 1990 pour une deuxiéme année consécutive. Au total, dans la
province, 6 783 261 hectares de défoliation modérée A grave ont été cartographiés
grace A des relevés aériens et au sol. C'est 1a une augmentation de

543 625 hectares qui s’ajoutent aux 6 239 636 hectares relevés 'an dernier. 1l est &
noter que ces chiffres représentent des superficies approximatives de défoliation.
Ce sont 2 nouveau les régions du nord-ouest et du centre-nord qui ont été
victimes de la majeure partie de cette défoliation.

Au total, 49 627 hectares ont recu des pulvérisations aériennes (au B.t.) en 1990
dans les régions du nord-ouest et du centre-nord.

Gypsy Moth in Ontario, 1989
J.H. Meating, G.M. Howse and J.J. Churcher

Despite the steady spread of the gypsy moth into new areas of the province, the
area of moderate-to-severe defoliation declined slightly in 1990 to a total of 77,648
ha, compared to a total of 81,640 ha in 1989.

In 1990, the Ontario Ministry of Natural Resources aerially sprayed with Bt a
total of 33 956 ha of forest in southern Ontario to protect stands from defoliation

by gypsy moth.

La spongieuse en Ontario en 1989
J.H. Meating, G.M. Howse et J.J. Churcher

Malgré la progression réguliére de la spongieuse dans de nouveaux secteurs de la
province, la superficie de défoliation modérée a grave a légérement diminué en
1990 pour atteindre un total 77 648 hectares, comparativement a 81 640 hectares en

1989.

En 1990, le ministére des Richesses naturelles de VOntario a effectué des
pulvérisations aériennes de B.t. sur un total de 33 956 hectares de forét du sud de
I'Ontario afin de protéger les peuplements de la défoliation causée par la
spongieuse.



Northwest Region
Status of Important Forest Pests and Operational/
Experimental Control Projects
H. Cerezke et al.

This report summarizes information on the current status of: Spruce Budworm,
Mountain Pine Beetle, Jack Pine Budworm, Forest

Tent Caterpillar, Pinewood Nematode and several lesser important pest species,
distribution and pest management.

N Région du Nord-Ouest
Etat des populations des ravageurs forestiers d’importance et
projet de lutte expérimentale
H. Cerezke et al.

Ce rapport résume les données existantes fur I'[état actuel des populations de la
tordeuse des bourgeons de l'épinette, du dendroctone du pin ponderosa, de la
tordeuse du pin gris, de la livré des foréts, du nématode du pin et de plusieurs
autres espces de ravageurs moins importantes et précise Vaire de distribution
connue de ces insectes et les mesures de lutte dont ils font 1'objet.

~ Forest Pests in Manitoba
‘A.R. Westwood, Y. Beaubien, L. Christianson, R. Khan,
K. Knowles, L. Matwee and I. Pines

This report summarizes the following: Spruce budworm, jack pine budworm; pine

root collar weevil; pest surveys in renewed forests, dwarf mistletoe management,

Dutch Elm Disease management; Armillaria root rot; and testing superior jack pine

stock for resistance to western gall rust.

Ravageurs forestiers en Manitoba en 1990
A.R. Westwood, Y. Beaubien, L. Christianson, R. Khan
K. Knowles, L. Matwee and 1. Pines

Parmi les rapport récapitulatifs présentés, mentionnons ceux portant sur la
tordeuse des bourgeons de I'épinette, la tordeuse du pin gris, le charangon du

collet du pin, les relevés des ravageurs dans les foréts régénérées, la répression du

faux gui et de la maladie hollandaise de l'orme, le pourridié-agaric et I'essai de
pins gris génétiquement supérieurs pour connaitre leur résistance a la rouille-
tumeur globuleuse.
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Alberta Spruce Budworm Management Program in 1990
H. Ono

In 1990, there were major spruce budworm outbreaks at Chinchaga River

(95 000 ha), Bovine Creek and House River (12 145 ha), Hawk Hills (1 000 ha),
and Eaglesham (1 200 ha). The budworm management program in 1990 composed
of:

a) Aerial spraying of bacterial insecticide, B.t. on 12 000 ha, to reduce the
defoliation thus keeping the severely infested trees alive.

b)  Presalvage harvesting to reduce the potential economic losses, should the
trees begin to die due to severe budworm infestations. Presalvage harvesting
of 153 000M® of mature timber is scheduled to begin in the winter of 1990.

Programme de répression de la tordeuse
des bourgeons de I'épinette en Alberta en 1990
H. Ono

En 1990, des infestations majeures de la tordeuse des bourgeons de I'épinette se
sont produites dans la région de la riviere Chinchaga (95 000 hectares), du
ruisseau Bovine et de la riviere House (12 145 hectares), de Hawk Hills

(1 000 hectares) et d’Eaglesham (1 200 hectares). Le programme de répression de
la tordeuse des bourgeons de 1990 comportait :

a) la pulvérisation aérienne au B, un insecticide biologique, de
12 000 hectares afin de réduire la défoliation et de garder en vie les arbres
gravement infestés; -

b)  une coupe de prérécupération destinée 2 réduire les pertes économiques
éventuelles advenant le cas ol les arbres commenceraient & mourir en raison
de graves infestations par la tordeuse des bourgeons. La coupe de
prérécupération de 153 000 m® d’arbres & maturité devrait débuter au cours
de V'hiver 1990.

Pacific Region - 1990
Status of Important Forest Pests,
Experimental Control Projects and
Vegetation Management Research
G.A. Van Sickle et al.

The status of more than 19 forest pests in 1990 is presented with some forecasts
for 1991. These include the declining but continuing populations and significant
damage by mountain pine beetle, the decline in black army cutworm, rhizina root
disease, and blackheaded budworm, increasing levels of western hemlock looper,
grey spruce looper, and gypsy moth.
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Current research progress and control trials of some of these pests include:
biological control research directed to spruce weevil, larch casebearer; winter moth
and vegetation management; B.t. trials against blackheaded budworm;
pathogenicity testing with pinewood nematode and hazard rating and model
systems for mountain pine beetle.

. Région du Pacifique - 1990
Etat des populations de ravageurs forestiers d’importance,
projets expérimentaux de lutte et recherche sur
la gestion des végétaux
G.A. Van Sickle et al.

Le document présente 1’état des populations de plus de 19 ravageurs forestiers
ayant causé des dommages en 1990 ainsi que certaines prévisions pour 1991.
Parmi ces ravageurs, mentionnons les populations a la baisse, mais persistantes, du
dendroctone du pin ponderosa et les dégéits importants qu‘elles causent, le déclin
des populations de la légionnaire noire et de la tordeuse a téte noire ainsi que des
infections causées par le pourridié rhizinéen et 'augmentation des populations de
'arpenteuse de la pruche de I'Ouest, de l'arpenteuse grise de I'épinette et de la

spongieuse.

Parmi les recherches en cours qui progressent et les essais de lutte contre certains
de ces ravageurs, mentionnons la recherche sur les outils de lutte biologique contre
le charangon de l'épinette, le porte-case du méleze et I'arpenteuse tardive ainsi que
sur la gestion des végétaux, les pulvérisations expérimentales de B.f. contre la
tordeuse A téte noire, les essais de pathogénécité avec le nématode du pin et
V'élaboration de systémes de modélisation et de classification des risques

d’infestation par le dendroctone du pin ponderosa.

1990 Pest Control Forum - B.C. Ministry of Forests Report
P.M. Hall and J.A. Muir

Pest management programs continue to address specific pest problems relating to
insects, diseases, vertebrate pests and others. The name of the section has been

changed from Pest Management to Forest Health.
Mountain pine beetle remains the most important pest in many areas of the
province. The total area affected has declined somewhat in 1990.

Forum sur la Répression des Ravageurs Forestiers de 1990 -
rapport du Ministére des Foréts de la C.-B.
P.M. Hall et J.A. Muir

Les programmes de répression des ravageurs ont continué d’aborder certains
problémes particuliers posés par des insectes, des maladies, des ravageurs
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vertébrés et autres. La section de la répression des ravageurs s’appelle maintenant
la section de la protection de la santé des arbres.

Le dendroctone du pin ponderosa reste toujours le ravageur le plus important
dans de nombreux secteurs de la province. La superficie totale infestée a
légerement diminué en 1990.

Gypsy Moth Conditions - Maine 1990
Dick Bradbury

Gypsy moth defoliated 270,537 acres in 1990, continuing its epidemic phase which
began in 1989 in Maine. Populations remain in the southwestern portion of the
State where hardwoods, particularly red oak, are the predominant species.

Suppression projects in 1990 were entirely privately contracted and funded using
both ground and aerial methods of application. B.t. was utilized almost
exclusively on the approximately 2000 acres treated.

Etat des populations de la spongieuse dans le Maine en 1990
Dick Bradbury

En 1990, la spongieuse a défolié 270 537 acres, poursuivant son cycle d’infestation
qui a débuté en 1989 dans le Maine. Les populations sont restées confinées dans
la partie sud-ouest de 'Etat ol des feuillus, notamment le chéne rouge, sont les
essences dominantes.

En 1990, les projets de répression ont été entierement donnés a des entrepreneurs
privés qui ont assumé les colts des pulvérisations au sol et aériennes. Le Bt a
été presque exclusivement utilisé sur les 2 000 acres traitées.

The Status of the Hemlock Looper in Maine - September 1990
H. Trial

An aerial survey was conducted during September of 1990 over much of Maine.
More than 20,000 acres of heavy to severe damage was mapped. Light to
moderate damage was not visible from the air but ground observation suggests
that areas of light to moderate damage may exceed 80,000 acres.

Etat des populations de I'arpenteuse de la pruche dans
le Maine en Septembre 1990
H. Trial

En septembre 1990, un relevé aérien a été effectué presque partout dans le Maine.

Il a permis de cartographier plus de 20 000 acres de défoliation forte & grave. Les
dégats légers & modérés n’étaient pas visibles du haut des airs, mais des
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observations au sol laissent supposer que les superficies légérement 2 modérément
atteintes pourraient dépasser les 80 000 acres.

Gypsy Moth Status - USA
D. Kucera

Gypsy moth populations and defoliation continued to expand throughout the
Northeastern United States and central Michigan in 1990. Total defoliation was
7,297,962 acres, up from 2,995,559 acres in 1989 and 719,302 acres reported in 1988.
Of the 7.29 million defoliated acres, 4,357,700 or 60 percent occurred in -
Pennsylvania. This is nearly twice that treated in 1989. Private landowners may

have treated another one million acres.

Etat des populations de la spongieuse aux Etats-Unis
D. Kucera

Les populations de la spongieuse et la défoliation qu’elles provoquent ont continué
de gagner du terrain partout dans le nord-est des Etats-Unis et dans le centre de
I’Etat du Michigan en 1990. La superficie totale défoliée était de 7 297 962 acres,
une augmentation comparativement aux 2 995 559 acres de 1989 et aux

719 302 acres de 1988. 4 357 700 acres, ou 60 % des 7,29 millions d’acres
défoliées, se retrouvaient en Pennsylvanie. C’est 12 prés de deux fois la superficie
traitée en 1989. Les propriétaires privés ont probablement traité un autre million

d’acres.

Summary of FPMI and Forest Sector Major Initiatives
Errol Caldwell

Changes in research focus are taking place at FPMI in response to departmental
and FPMI strategic plans. The key areas identified in FPMI's Strategic Plan were
described earlier in Dr. Kondo’s presentation. Some of these key initiatives will
become apparent during some of FPMI's presentations or are included in separate
staff Forum reports. A very brief summary of key directions is given.

Résumé des principales activités de I'IRRF et
du secteur des foréts
Errol Caldwell

Les programmes de recherche de I'IRRF sont réorientés conformément aux plans

stratégiques du Ministere et de I'IRRF. Les principaux domaines identifiés dans le -

plan siratégique de I'IRRF ont été décrits préecédemment lors de 'exposé de

M. Kondo. Certaines de ces initiatives d'importance deviendront plus évidentes
lors des exposés que présenteront des employés de I'IRRF ou sont l'objet de
rapports distincts soumis par le personnel au Forum. Un trés bref résumé des
grandes orientations est présenté.
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Canadian Vegetation Management Alliance (CVMA) Activities in 1990
Phillip E. Reynolds, President

As previously reported (17th Annual Pest Forum Report), the Alliance was
federally incorporated in October 1988. An attached brochure provides a list of
our members and explains the CVMA'’s goal, objectives, and current and future
activities.

Activités de la Canadian Vegetation Management Alliance en 1990
Phillip E. Reynolds, Président

Comme nous I'avons signalé précédemment (rapport du 17° Forum annuel sur la
répression des ravageurs), l'Alliance a été constituée sous le régime de la loi
fédérale en octobre 1988. Une brochure ci-jointe présente une liste de nos
membres et explique le but, les objectifs et les activités actuelles et futures de
notre organisation.

Research on the Toxicity of Insecticides to Forest Insect Pests in 1990
B.V. Helson, J.W. McFarlane and D.R. Comba

We have been assessing the potential of 4 new insecticides for the control of forest
pests: alpha-terthienyl, RH5992, abamectin and its semi-synthetic derivative, MK-
243 in the laboratory.

In 1990, D.B. Lyons, Forestry Canada, Ontario Region, and I collaborated in
laboratory and field trials to develop an insecticide control strategy for the pine
false webworm on red pine.

Recherche de 1990 sur la toxicité des insecticides pour
les ravageurs forestiers
B.V. Helson, J.W. McFarlane et D.R. Comba

Nous avons évalué en laboratoire le potentiel de quatre nouveaux insecticides, soit
I'alpha-terthienyl, le RH5992, I'abamectin et son dérivé semi-synthétique et le
MK-243.

En 1990, D.B. Lyons de Foréts Canada, région de I'Ontario, et moi-méme avons
collaboré & des essais en laboratoire et sur le terrain afin d’élaborer une stratégie
faisant appel A des insecticides et permettant de lutter contre le pamphile introduit
du pin, un ravageur du pin rouge.
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White Pine Weevil Control Research Trials in Ontario
Peter de Groot, Blair Helson, Bert Zylstra, John McFarlane, and Dave Comba

White pine weevil, Pissodes strobi (Peck), has become a serious pest in many jack
pine and black spruce plantations in Ontario and elsewhere. Therefore, the
purpose of our study was to develop an effective control method for the control of
white pine weevil in seed orchards and other high value stands where little or no
leader loss is wanted. Reported here are the preliminary analyses of the bioassay
and damage appraisal data from spray trials with methoxychlor and permethrin.

Essais de répression du charangon du pin blanc en Ontario
Peter de Groot, Blair Helson, Bert Zylstra
John McFarlane et Dave Comba

Le charangon du pin blanc (Pissodes strobi (Peck)) est devenu un ravageur
d’importance dans de nombreuses plantations de pins gris et d'épinettes noires de
I'Ontario et d’ailleurs. Par conséquent, notre étude avait pour but d’élaborer une
méthode efficace de lutte contre le charangon du pin blanc dans les vergers a
graines et autres peuplements de grande valeur ou il est souhaitable de limiter ou
d’éviter les pertes de pousses apicales. Nous faisons ici état des analyses
préliminaires du bio-essai et des données d’évaluation des dégats a la suite des
pulvérisations expérimentales au méthoxychlore et & la permethrine.

Insect Growth Regulator Update for 1990
Arthur Retnakaran, Bill Tomkins and Larry Smith

Insect growth regulators (IGRs) belong to a new generation of pesticide called
biorationals. Various classes of these compounds are being developed to control
insects by interfering with their growth and development.

The 1990 field season was reserved for the testing of Dimilin, a chitin inhibitor,
against the white pine weevil and for initial probes of the ecdysonoid, RH-5992,
against the spruce budworm.

In the laboratory, work is continuing on attempts to isolate and use a
- microsporidian plasmid as a vector to insert deleterious genes for insect control.

Mise a jour de 1990 sur les régulateurs de croissance
des insectes
Arthur Retnakaran, Bill Tomkins et Larry Smith

Les régulateurs de croissance des insectes (RCI) appartiennent 2 une nouvelle
génération de pesticides dits biorationnels. Diverses catégories de tels composés

qui influent sur la croissance et le développement des insectes sont mises au point

pour lutter contre les insectes.
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La campagne sur le terrain de 1990 a servi a faire des essais avec le Dimilin, un
inhibiteur de la mue, pour lutter contre le charancon du pin blanc et des essais
exploratoires de l'ecdysonoide, le RH-5992, pour lutter contre la tordeuse des
bourgeons de I'épinette.

Les travaux en laboratoire se poursuivent pour tenter d’isoler et d‘utiliser un
plasmide microsporidien comme vecteur pour insérer des genes nuisibles & des
fins de répression des insectes.

Use of Lecontvirus in 1990
J.C. Cunningham and W.]. Kaupp

Lecontvirus (nuclear polyhedrosis virus) for control of redheaded pine sawfly was
supplied to Ontario Ministry of Natural Resources staff in 6 districts. They treated
49 red pine and jack pine plantations with a total area of 677 ha. A request from
Quebec Department of Energy and Resources came too late to apply virus for
insect control in 1990. However, material will be available for use in Quebec as
well as Ontario in 1991. Lecontvirus is the only registered viral insecticide which
is currently used on an annual basis in Canada.

Utilisation du Lecontvirus en 1990
J.C. Cunningham et W.J. Kaupp

Le Lecontvirus, un virus de la polyédrose nucléaire qui permet de lutter contre le
diprion de Le Conte, a été fourni 2 six bureaux de district du ministére des
Richesses naturelles de 1'Ontario. Son personnel a traité 49 plantations de pins
rouges et de pins gris d’'une superficie totale de 677 hectares. Une demande
émanant du ministére de I'Energie et des Ressources du Québec est arrivée trop
tard pour que le virus soit utilisé contre cet insecte en 1990. Toutefois, le Québec
et 'Ontario disposeront de ce virus en 1991. Le Lecontvirus est le seul insecticide
viral homologué qui soit actuellement utilisé chaque année au Canada.

Application of Gypchek Against Gypsy Moth in Ontario 1990
J.C. Cunningham, W.J. Kaupp, G.G. Grant, KW. Brown and D. Frech

Gypchek (nuclear polyhedrosis virus) supplied by the USDA Forest Service was
applied in an emulsifiable oil tank mix when larvae were mainly in the first instar.
Two applications of 5X10" polyhedral inclusion bodies (PIB)/ha (total of 10"
PIB/ha) were applied 7 days apart. The tank mix contained 25% Dipel 176 blank
carrier vehicle supplied by Abbott Laboratories and 75% water. Plots were located
in Simcoe District. Treatments were on three 10 ha plots which had pre-spray
gypsy moth egg mass densities ranging from 3080 to 7560/ha. These were paired
with two check plots which had 2920 and 6690 egg masses/ha.
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Population reductions due to the treatments (Abbott’s formula) were 87, 92 and
92%. The treatments were considered highly effective with defoliation ranging
from 29 to 35% compared to 77 and 93% on the two check plots. Post-spray egg
mass counts in the treated plots ranging from 556 to 880/ha were well below the
1200/ha threshold level which is considered acceptable.

Application de Gypchek contre la spongieuse en Ontario en 1990
J.C. Cunningham, W.J. Kaupp, G.G. Grant, KW. Brown et D. Frech

Le Gypchek (virus de la polyédrose nucléaire) fourni par le Service des foréts des
Etats-Unis a été appliqué dans un mélange d’huile émulsionnable lorsque la
plupart des larves en étaient a leur premier stade. Deux applications de 5 X 10"
corps d'inclusion polyédriques (CIP)/hectare (total de 10'* CIP/ha) ont été
effectuées a 7 jours d'intervalle. Le mélange en cuve contenait 25 % du support
utilisé habituellement pour le Dipel 176 fourni par Abbott Laboratories et 75 %
d’eau. Les parcelles étaient situées dans le district de Simcoe. Les traitements ont
été effectués dans trois parcelles de 10 hectares oll les densités pré-traitement de
masses d’oeufs de la spongieuse variaient de 3 080 a 7 560/ha. Ces parcelles
étaient jumelées a deux parcelles témoins qui avaient 2 920 et 6 690 masses

d’oeufs/ha.

Les réductions de populations attribuables aux traitements (formule Abbott) étaient
de 87, 92 et 92 %. Les traitements ont été jugés trés efficaces, la défoliation
variant de 29 & 35 %, comparativement 2 77 et 93 % dans les deux parcelles
témoins. Les dénombrements post-traitement des masses d’oeufs dans les parcelles
traitées qui variaient de 556 a 880/ha étaient trés en-degd du seuil de 1 200/ha
qui est jugé acceptable.

Application of Disparvirus Against Gypsy Moth in Ontario in 1990
J.C. Cunningham, W.J. Kaupp, G.G. Grant, KW. Brown,
M.B.E. Cunningham, P. Ebling and D. Frech

Two emitted volumes, 2.5 L/ha and 5.0 L/ha, of Disparvirus (nuclear polyhedrosis
virus) produced at FPMI, were compared using a double application of 5X10"
polyhedral inclusion bodies (PIB)/ha (total 10" PIB/ha) in an aqueous tank mix
containing 25% (v/v) Rhoplex B60A sticker. Plots were located in Simcoe District.
The two treatments were replicated on three 10 ha plots which were paired with
three check plots with similar pre-spray egg mass densities which ranged from
2280 to 8900/ha. The two applications were 5 days apart and gypsy moth larvae
were mainly in the first instar.

Population reductions due to treatment (Abbott’s formula) in the plots treated at
2.5 L/ha were 73, 82 and 90% and in the plots treated at 5.0 L/ha were 87, 91
and 95%. For a successful gypsy moth spray application, defoliation on treated
plots should not exceed 40% and post-spray egg mass densities should not exceed
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1200/ha. Using these criteria, the 2.5 L/ha application was only marginally
effective and a 5.0 L/ha emitted volume is recommended for application of
Disparvirus.

Application de Disparvirus pour lutter contre la spongieuse
en Ontario en 1990
J.C. Cunningham, W.J. Kaupp, G.G. Grant, KW. Brown,
M.B.E. Cunningham, P. Ebling and D. Frech

Deux volumes de pulvérisation, soit 2,5 L/ha et 5,0 L/ha, de Disparvirus (virus de
la polyédrose nucléaire) produits 2 I'IRRF ont été comparés lors d’une double
apglication de 5 X 10" corps d‘inclusion polyédriques (CIP)/ha (total de

10% CIP/ha) en mélange aqueux contenant 25 % (v/v) d’adhésif Rhoplex B60A.
Les parcelles étaient situées dans le district de Simcoe. Les deux traitements
étaient assortis de répétitions dans trois parcelles de 10 hectares qui étaient
jumelées 2 trois parcelles témoins ayant des densités pré-traitement de masses
d’oeufs similaires variant de 2 280 & 8 900/ha. Les deux applications ont été
effectuées a 5 jours d’intervalle et les larves de la spongieuse en étaient pour la
plupart a leur premier stade.

Les réductions de populations attribuables au traitement (formule d’Abbott) dans
les parcelles traitées avec des volumes de 2,5 L./ha étaient de 73, 82 et 90 % et
dans celles traitées avec 5,0 L/ha, elles atteignaient 87, 91 et 95 %. Pour que des
pulvérisations contre la spongieuse soient fructueuses, la défoliation des parcelles
traitées ne devrait pas dépasser 40 % et les densités post-traitement de masses
d’oeufs ne devraient pas étre supérieures & 1 200/ha. En se basant sur ces
criteres, l'application d’un volume de 2,5 L/ha na eu qu’une efficacité marginale
et le volume de 5,0 L/ha est recommandé lors de l'application du Disparvirus.

Studies on the Environmental Chemistry of Forestry Insecticides
K.M.S. Sundaram, R. Nott and J. Curry

Major studies conducted by the Insecticide Chemical Accountability Project of the
Forest Pest Management Institute during 1989-90 are highlighted. The studies
were examined include (1) the distribution, deposition and persistence of Bacillus
thuringiensis (Kurstaki) [B.t. (k)] in a deciduous forest environment, (2) force
feeding bioassays of [B.t. (k)] on spruce budworm, (3) the control of seed and cone
insects in black spruce, Picea mariana (Mill), by trunk implantation of acephate as
Acecap capsules, (4) the fate, persistence, partitioning and accumulation of
permethrin in a forest stream environment, (5) the analysis of bound insecticide
residues in forest soil and foliage under laboratory conditions, and (6) the
influence of foliar morphology and surface characteristics on the droplet reception
and retention of insecticides.
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Etudes sur le devenir chimique des insecticides forestiers
dans l’'environnement
K.M.S. Sundaram, R. Nott et ]J. Curry

Les points saillants des principales études effectuées par le personnel du projet sur
le devenir chimique des insecticides de I'Institut pour la répression des ravageurs
forestiers en 1989-1990 sont présentés. Parmi les études examinées, mentionnons
1) la distribution, le dépdt et la persistance de Bacillus thuringiensis (Kurstaki) [B.t.
(k)] en forét feuillue, 2) des essais d’absorption forcée de [B.t. (k)] chez la tordeuse
des bourgeons de l'épinette, 3) la répression des ravageurs des cones et des

aines d’épinette noire (Picea mariana (Mill.)) par implantation sur le tronc
d’acéphate sous forme de capsules Acecap, 4) le devenir, la persistance, la
séparation et 'accumulation de la permethrine dans un cours d’eau en milieu
forestier, 5) l'analyse en laboratoire des résidus d’insecticides liés dans le sol
forestier et sur le feuillage et 6) I'influence de la morphologie du feuillage et des
caractéristiques en surface sur la réception et de la rétention des gouttelettes

d’insecticide.

Research Studies on Physicochemical Aspects of Pesticide
Performance (conducted in 1990)
A. Sundaram and J.W. Leung

During 1990, the Pesticide Formulations Project at FPMI undertook two field
studies and two laboratory studies to examine (A) rainfastness of foliar deposits of
B.t. and glyphosate formulations under field conditions; and (B) influence of
adjuvants on rainfastness of glyphosate; and role of physical properties of end-use
mixtures of B.t. on droplet size spectra of the spray cloud, droplet spreading on
foliage, and deposits on glass plates, under laboratory conditions.

Etudes des aspects physico-chimiques de Vefficacité
des pesticides (menées en 1990)
A. Sundaram et J.W. Leung

En 1990, le projet sur les formulations des pesticides de I'IRRF a entrepris deux
études sur le terrain et deux autres en laboratoire afin d’examiner a) la stabilité a
la pluie sur le terrain des formulations de Bt. et de glyphosate déposées sur les
aiguilles et b) l'influence des adjuvants sur la stabilité a la pluie du glyphosate
ainsi que le role des propriétés physiques des mélanges de B.t. utilisés sur le
spectre de grosseur des gouttelettes du nuage de pulvérisation, sur la dispersion
des gouttelettes sur le feuillage et sur le dépdt sur des plaques de verre, en

laboratoire.
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Droplet Distribution and Efficacy Against
Sgruce Budworm Larvae of Undiluted
Dipel* Formulations Using Micronair AU4000

In order to optimize the efficacy of aerial application of Bacillus thuringiensis (B.t.)
against spruce budworm (Choristoneura fumiferana (Clem.) larvae, undiluted and
concentrated Dipel® oil formulations were used in 1988 and 1989 field experiments.
Dipel® 12L and Dipel® 16L, containing 25.4 and 33.8 BIU/L respectively, were
applied at 15 and 30 BIU/ha in 0.4, 0.5, and 1.1 L/ha as ultra ultra low volume
(UULV) from two Cessna 188s, each equipped with four Micronair AU4000s. Day
Glo Orange Dye was used as a tracer for evaluation of spray deposits.

The spruce budworm microhabitat in balsam fir (Abies balsamea (L.)Mill.) consists
primarily of larval silk and new needles on developing shoots, and it rarely
incorporates one-year-old needles at the time of B.t. spraying. The needles of
developing shoots are tied together with the silk to form a case or nest, in which
the larvae live. They feed for the most part on needles within the case at this
stage. Setae and other parts of the larva remain in constant contact with

microhabitat silk.

To improve the efficacy of B, a stomach poison, it is essential to determine the
characteristics of droplets reaching larval feeding sites. Droplet deposits were
measured on Kromekote® cards, foliage simulators, natural needles, silk of
microhabitats, and artificial harps made of larval silks to determine the droplet
spectra deposited on the plots, target sites, and budworm silk. In 1988, Dipel® 12L
was applied at 15 and 30 BIU/ha in 0.55 and 1.1 L/ha respectively. The trend in
mean deposit on year-old and current needles in the 15 and 30 BIU treatments
was normal, i.e., more deposit was found in the higher application rate. However,
the trend in mean deposit on microhabitat silk was reversed. There was more
deposit per microhabitat at 15 BIU than at 30 BIU, due to the higher number and
frequency of smaller droplets (<35um). In 1989, Dipel® 16L. was applied at
0.4L/ha for 15 BIU and 0.4L/ha twice for 30 BIU. The flow rate, 2L/min/head,
was kept constant in order to have similar droplet spectra. The deposit was
measured on larval silk secured to harps, current needles, and year-old needles in
the 30 BIU plot. Approximately 42% of the droplets on the harp samplers were
<10pm and 80% were <40pm.

Video cameras were used to study the interaction of larvae and droplets and the
mechanisms involved in the transfer of B.t. to feeding sites. Residual toxicity of
the spectra produced by 15 and 30 BIU applications of the two formulations was
studied and the effects of weather parameters were evaluated. The lower volume,
higher active ingredient concentration, and enhanced atomization of the Dipel® 16L
formulation improved the residual toxicity, and thus the efficacy against spruce
budworm larvae, in these experiments. Undiluted Dipel® 16L is recommended for
further development and registration for the control of spruce budworm larvae.

Submitted for presentation in the Eighteenth Annual Forest Pest Control Forum to
be held at the Government Conference Centre, Ottawa, November 20-22, 1990.
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Distribution des gouttelettes et efficacité des formulations
de Dipel® non diluées appliquées a 1'aide du Micronair AU4000
pour lutter contre les larves de la tordeuse des bourgeons
de l'épinette

Afin d’optimiser l'efficacité des épandages aériens de Bacillus thuringiensis (B.t.)
contre les larves de la tordeuse des bourgeons de I'épinette (Choristoneura
fumiferana (Clem.)), des formulations huileuses non diluées et concentrées de
Dipel® ont été utilisées en 1988 et 1989 lors d’essais sur le terrain. Le Dipel® 12L
et le Dipel® 16L, 2 une concentration de 25,4 et 33,8 MUI/L respectivement ont été
appliqués 2 ultra-ultra-bas volume a raison de 15 et 30 MUI/ha dans 0,4, 0,55 et
1,1 L/ha A Yaide de deux Cessna 188 équipés de quatre Micronair AU4000. Des
colorants orangés Day Glo ont été utilisés pour suivre et évaluer le dép6t des

gouttelettes.

Au moment des pulvérisations de B.t., le microhabitat de la tordeuse des
bourgeons de l'épinette dans le sapin baumier (Abies balsamea (L.) Mill.)) se
compose principalement de soie tissée par les larves et des nouvelles aiguilles des
jeunes pousses en développement et, quelquefois, des aiguilles d'un an. Les larves
attachent ensemble les aiguilles des jeunes pousses a l'aide de soie afin de se faire
un abri ou un nid ol elles vivent. A ce stade, elles se nourrissent surtout des
aiguilles A lintérieur de V'abri. Les sétules et autres parties de la larve restent en
contact constant avec la soie du microhabitat.

Afin d’améliorer l'efficacité du B.t., un insecticide d'ingestion, il est essentiel de
déterminer les caractéristiques des gouttelettes atteignant les sites d’alimentation
des larves. Les dépodts de gouttelettes ont été mesurés sur des cartes Kromekote®,
des simulateurs de feuillage, des aiguilles naturelles, de la soie de microhabitats et
des dispositifs artificiels en forme de harpe confectionnés a 'aide de soies de
larves afin de déterminer le spectre de grosseur des gouttelettes déposées dans les
parcelles et les endroits cibles et sur la soie produite par la tordeuse des
bourgeons. En 1988, du Dipel® 12L a été appliqué & une concentration de 15 et
30 MUI/ha dans 0,55 et 1,1 L/ha respectivement. La tendance de dép6t moyen
sur les aiguilles d'un an et de I'année en cours lors des traitements a 15 et

30 MUI était normale, c.-3-d., plus la dose était élevée, plus le dépdt était
important. Toutefois, la tendance de dép6t moyen sur la soie du microhabitat
était inverse. Un plus grand nombre de gouttelettes par microhabitat s'étaient
déposées a 15 MUI qu’a 30 MUI en raison du plus grand nombre et de la
fréquence plus élevée de gouttelettes plus petites (moins de 35 m). En 1989, du
Dipel® 16L a été appliqué 2 raison de 04 L/ha pour une concentration de 15 MUI
et a raison de deux fois 0,4 L/ha dans le cas de 30 MUI. Le débit de

2 L/min/buse a été gardé constant afin d’obtenir un spectre de gouttelettes
similaire. Le dépdt a été mesuré sur des soies produites par des larves et fixées a
des dispositifs en forme de harpe, sur des aiguilles de I'année en cours et sur des
aiguilles d'un an dans la parcelle ayant requ une concentration de 30 MUIL
Environ 42 % des gouttelettes des échantillonneurs en forme de harpe étaient
inférieures A 10 m et 80 % étaient plus petites que 40 m.
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Des caméros vidéo ont servi 2 étudier l'interaction entre les larves et les
gouttelettes et les mécanismes intervenant dans le transfert du B.t. dans les sites
J’alimentation. La toxicité résiduelle du spectre produit par les applications de 15
et 30 MUI des deux formulations a été étudiée et les effets des parametres
météorologiques ont été évalués. Le volume plus faible, la plus forte concentration
de matiere active et une meilleure pulvérisation de la formulation de Dipel® 16L a
amélioré la toxicité résiduelle et, par conséquent, l'efficacité de Vinsecticide contre
les larves de la tordeuse des bourgeons de I'épinette lors de ces expériences. 1l est
recommandé de poursuivre la mise au point du Dipel® 16L non dilué a des fins
d’homologation pour la répression des larves de la tordeuse des bourgeons de

I'épinette.

Soumis 2 des fins de présentation lors du XVII* Forum annuel sur la répression
des ravageurs forestiers qui se tiendra au Centre des conférences, a Ottawa, du 20

au 22 novembre 1990.
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THE SPRUCE BUDWORM IN NEWFOUNDLAND IN 1990

by

Raske, A.G., K.P. Lim and L.J. Clarke

Forestry Canada
Newfoundland and Labrador Region, St. John's, Newfoundland

Larval Development and Defoliation - The area of the infestation in
the Codroy Valley in southwestern Newfoundland nearly tripled fram 744

ha of moderate and gevere defoliation in 1989 to 2 200 ha in 1990

(Fig. 1). The area of light defoliation also increased from 66 ha in
1989 to 900 ha in 1990. This infestation has persisted since the col-
lapse of the outbreak in 1981. Several small infestations, that had
persisted in the same Region since the collapse of the cutbreak in 1981,
and active in 1989, have decreagsed to endemic levels.

Control Program - There was no experimental or operational control

program against the spruce budworm in 1990.

Biological Mortality Factors -~ Data on mortality factors were col-

lected from an endemic population on the Baie Verte Peninsula, and from
the infestation in western Newfoundland. The larvae (n = 28) of the
endemic population sustaiﬂed 508 paragitism and 4% were infected with
the yeast-like organiem (YLO). The YLO appears to be polymorphic and
may comprise more than one species. Only 4.5% of the larvae (n = 156)
collected in the infestation were parasitized.

Moths Caught in Pheromone~baited Traps - Fherocmone traps were placed

at S0 permanent sample location throughout the Island. The total number

of moths decreased from 3 130 in 1989 to 1 452 in 1990. The highest
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numbers trapped were along the yest coast of the Island. The trap loca=-
tion with the highest numbers were Campbells Creek with 785 moths and
Sally's Cove with 266 moths. Almost all of these moths were probably
trangported to Newfoundland by warm air masses from the Maritime
Provinces. Traps near the infestation at Codroy Pond caught 149 moths.
Traps in central Newfoundland usually caught no moths, but the number of
moths trapped at four locations ranged from one to five. More than 10
moths per trap site were caught in eastern Newfoundland for the first
time since the trapping program began in 1985. A total of 36 moths were
trapped near Clarenville and 14 and 10 moths were trapped at two
locations on the Avalon Peninsula.

Forecast of Spruce Budworm Defoliation for 1990 - Overwintering popu-
lations were sampled in conjunction with the hemlock looper and black-
headed budworm egg sampling from mid- to late October, and a forecast

will be prepared when the samples have been processed.
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THE HEMLOCK LOOPER IN NEWFOUNDLAND IR 1990

by

Ragke, A.G., K.P. Lim and L.J. Clarke

Forestry Canada
Newfoundland and Labrador Region, St. John's, Newfoundland

Larval Development and pefoliation <~ A late and wet spring delayed
larval hatch and early larval development, and probably decreased early
jarval survival in the main cutbreak on the Northern Peninsula. A vari-
able and sometimes large proportion of eggs collapsed in spring and
failed to hatch. Localized and small areas of infestation continued to
cause moderate and severe defoliation on the Avalon Peninsula. But the
largest areas of defoliation occurred on the Northern Peninsula where

2 550 ha of moderate and severe defoliation occurred (Table 1, Fig. 1);
compared to 7 900 ha in 1989. The total area of moderate and severe
defoliation decreased in size and the density of looper populations
within infested areas was also generally lower. This was caused in part
by the failure of many larvae to hatch and by the control program.
Control Program - The Department of Forestry and Agriculture treated
about 13 000 ha of the infestation with B.t. on the Northern Peninsula.
Biological uortaligx Pactors - Endemic populations on the Northern
Peninsula were sampled weekly in 1990, and eight larvae and three pupae
were collected on 840 branches. Of these larvae three were parasitized
and three were infected with a yeast-like organism. Larvae (n = 280)
were collected for parasite rearing from infestations on the Avalon

Peninsula and 2.5% of these were parasitized by tachinids. However,
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populations of several small infestations on the Avalon were greatly

reduced by fungal diseases.

Forecast of Hemlock Looper Defoliation for 1990 - Overwintering egg

numbers were sampled from mid- to late October, and a forecast will be

prepared when the samples have been processed.

Table 1. Areas (ha) of defoliation caused by the hemlock looper in
productive forests of Newfoundland in 1990.

Management Defoliation Class
Unit No. Light Moderate Severe Total
1 300 300 100 706
17 400 - 50 450
18 12 600 600 1 500 14 700
Total 13 300 900 1 650 15 850
30
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Fig. 1. Areas of defoliation caused by the hemlock looper in Newfoundland
in 1990.
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THE BLACKHEADED BUDWORM IN NEWFOUNDLAND IN 1990

by

Raske, A.G., K.P. Lim and L.J. Clarke”*
Larval Development and Defoliation - The present outbreak of the
blackheaded budworm started in 1987 and expanded to 35 000 ha of balsam
fir forests on the Northern Peninsula. Moderate and severe defoliation
occurred mainly in overmature stands, with some light defoliation in
pre-commercially thinned stands. Larval parasitism was only 24% and the
outbreak was expected to continue in 1990. In gseveral areas of the out-
break this budworm fed in association with the hemlock looper and both
insects contributed to tree mortality.

In 1990 the cutbreak continued in the same general area as in 1990,
and 7 450 ha sustained moderate and severe defoliation and an additional
14 400 ha of defoliation waa classed as light‘(Table 1, Pig. 1).

Control Program - Forestry Canada in cooperation with the Newfoundland
Department of Forestry and Agriculture tested B.t. for efficacy against
the blackheaded budworm. The results are presented later in this
report.

Biological Mortality Pactors - In 1990 populations were sampled in the
outbreak area on the Northern Peninsula and low populations were sampled
on the Bale Verte Peninsula.

On the Northern Peninsula about 1% of the eggs collected (n = 102)
were infected with a protozoan tentatively identified as Mattessia sp.
(Neogregarinidae).. Of the larval sampleb {(n = 657) about 10% were bara-

sitized by insects, 2% were killed by fungi, Paecilomyces farinosus and

*

Forestry Canada, Newfoundland and Labrador Region, St. John's, Newfoundland.=
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Entomophthorales, and 5% were infested with yeast-like organisms. About
St of the pupae (n = 340) were paragitized. A total of 328 larvae were
collected by FIDS staff and 14.3% gf these were parasitized.

On the Baie Verte Peninsula about 11% of the larvae sampled
(n = 125) were parasitized and about 2% were infected with yeast-like

organisms.

Forecast of Blackheaded Budworm Defoliation for 1991 -~ Overwintering

egg numbers were sampled from mid- to late October, and a forecast will

be prepared when the samples have been processed.

Table 1. Areas (ha) of defoliation caused by the blackheaded budworm in
productive forests of Newfoundland in 1990.

Management Defoliation Class
Unit No. Light Moderate Severe Total
17 6 300 4 100 1 800 12 200
18 8 100 1 400 150 92 650
Total 14 400 5 500 - 1 950 21 850
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Areas of defoliation caused by the blackheaded budworm in Newfoundla ?

in 1990.
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THE BALSAM WOOLLY ADELGID IN NEWFOUNDLAND IN 1990

by

Ragke, A.G. and W.W. Bowers *

The balsam woolly adelgid is one of the three most important forest
insect pests in insular Newfoundland. Since its accidental introduction
in to the Province in the 19308, the adelgid has caused considerable
damage and tree mortality in many stands in western areas of the
Island.

At present population levels are increasing and populations are
spreading to other areas of the Island. Of special concern is the in-
crease of this adelgid in managed stands that have been thinned or are
scheduled for thinning. Some of these managed stands have been damaged,
and surveys of active infestations have established base-line population
data for such stands.

Experimental applications of ingsect growth requlators (IGRs) to
adelgid-infested trees reduced populations of sessile nymphs, but fur-
ther investigations into their use for control may not be warranted
because efficacy was unacceptable. |

In the fall of 1989 FIDS initiated a survey of adelgid populations
throughout the Island. About half of the Island has been surveyed and
in western and central Newfoundland the following results were obtained:
1) High populations of more than 10 adelgids/node occurred in isolated
pockets in five areas in central Newfoundland, and in three areas in
western Newfoundland (Fig. 1). The highest population level was 35

adelgids/node in the Goose Arm River Valley. 2) Moderate populations of

%*
Forestry Canada, Newfoundland and Labrador Region, St. John's, Newfoundland.
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5 to 9 adelgids/node occurred in two additional areas. 3) Low popula-
tions of 0.1 to 4.9 adelgids/node occurred in numerous stands scattered
in most of the areas surveyed to date (Fig. 1). 4) No adelgids occurred
on the Northern Peninsula, north of Gros Morne National Park, in the 70

locations sampled.

Central and eastern areas of the Island will be surveyed in 1990

and the samples processed in early 1991.
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pPopulation densities of the balsam woolly adelgid in western and
north-central Newfoundland in 1989.
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THE SCLERODERRIS CANKER IN NEWFOUNDLAND IN 1990

by

Warren, G.R. and G.C. Carew *

Scleroderris canker was first recorded in Newfoundland in 1979 on
Austrian pine trees near St. John's, and now occurs sporadically
throughout the city. A severe cutbreak of the disease occurred in 1981
in a 2 ha red pine plantation north of St. John's at Torbay. All plan-
tation trees were cut and burned and no further signs of the Qisease
have been found at this site. In 1982 infected ornamental Scots pine}
jack pine and red pine were found infected along Salmonier Line 30 km
west of St. John's. Diseased trees were cut and burned.

In 1985 a Sitka spruce plantation on the Northern Peninsula was
found to be infected with Scleroderris canker. Sanitation procedures

of pruning or cutting and burning of diseased material appeared to con=-

trol the disease until inspections in 1990 showed a reoccurrence of
damage on some trees. Numerous plantations were established across the
Island with the same Sitka spruce planting stock. In 1987 efforts were
made to locate all of these plantations. To date 19 additional planta-
tions have been identified, inspected and found free of the disease
(Fig. 1).

in 1987 Scots pine in an old abandoned nursery on Salmonier Line
had severe foliar damage caused by Scleroderris canker. Previous in-
spections of this site had showed no signs of this disease. Seedling
stock from this nursery was used to establish 16 plantations througﬁout
eastern Newfoundland. Inspections of these sites found the disease
present at only one plantation, Colliers Ridge west of St. John'g.

*
Forestry Canada, Newfoundland and Labrador Region,
St. John's, Newfoundland.
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In 1990 both the tree nursery and this plantation continued to show
symptoms of the disease. Infection in and around St. John's in 1990
continued but the incidence was lower than in previous years. Infected
trees were pruned.

Fungal isolates from diseased trees were tested by elecrophoresis
for race determination. Isolates from pines in Newfoundland have been
jdentified as the European race of Gremmeniella abietina (Lagerb.) More-

let var. abietina, and isolates from Sitka spruce as G. abietina var.

balsamea, a different race. Research is planned, in cooperation with

the Quebec Region, to study the etiology of Scleroderris canker in New=

foundland.
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THR BALSAM FIR SAWFLY IN NEWFOUNDLAND IN 1990
by
Raske, A.G. and L.J. Clarke*

The balsam fir sawfly is the name of a species complex whose mem=
bers feed predominantly on fir and occasionally on spruce. This insect
was first collected in Newfoundland in the mid 1930s, and the first
recorded outbreak occurred in 1947. The preferred host in Newfoundland
is balsam fir although white and black spruce may also be severely
defoliated during outbreaks. Only foliage of old growth is consumed
giving severely defoliated trees a characteristic tufted appearance.
This feeding causes little damage and tree mortality usually occurs only
in conjunction with damage by other insects, such as the spruce budworm,
blackheaded budworm, hemlock looper or the balsam woolly adelgid.

In Newfoundland and Labrador several outbreaks have occurred during
the last three decades, and the longest outbreak occurred in western
Newfoundland from 1950 to 1976. The outbreak fluctuated within this
region, and high populations did not persist in any one locality. 1In
1973 an outbreak of this sawfly and of the blackheaded budworm was re-
corded in 8 000 ha of mature balsam fir in Labrador near Sandwich Bay.

" From 1977 to 1988 populations were generally at endemic levels except
for a few local and short-lived infestations. Parasites apparently are

mainly responsible for reducing high population levels of the balsam fir

™3 73 ~73 ~—3 3™ T3 T3 3 783 —3 —T3 T3 713 T3 T3

sawfly.
rﬁ In 1989 population levels were extremely high along several rivers

in the Bay 4'Espoir area on the south coast of Newfoundland. Stands of

3

* .
Forestry Canada, Newfoundland and Labrador Region, St. John's, Newfoundland.
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stunted old-growth fir were most often infested, but some vigorous young
stands were also severely defoliated. About 1 300 ha were moderately
and severely defoliated and another 110 ha was lightly defoliated.

In 1990 the size of the infestation increased to 6 200 ha (Fig. 1),
and 3 800 ha was classed severe. The infestation expanded into several
river valleys in the Bay A'Espoir area and strips of coastal forest.

Parasitism within the infested areas was low at less than 1%.
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Fig. 1.

Areas of defoliation caused by the balsam fir sawfly in Newfoundland

in 1990.
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EFFICACY OP B.t. APPLICATIONS AGAINST THE BLACKHEADED BUDWORM
IN NEWFOUNDLAND IN 1990

R.J. West and J. Carter

Forestry Canada, Newfoundland and Labrador Region, St. John's, Newfoundland

Abstract

0il- and water-based formulations of Bacillus thuringiensis
(B.t.), Dipel 176 and Futura SLV, were applied twice at a rate of
30 Billion International Units (BIU) per ha over four 45-ha plots
in a balsam fir forest in efficacy trials against the eastern
blackheaded budworm, Acleris variana (Fern.). Spray coverage was
excellent with deposits averaging over one droplet/needle.
Population reductions 10 days after the second application ranged
from 52 to 94% for Dipel 176 and 84 to 85% for Futura. Analysis of
upper-crown samples indicated current-year foliage savings of 0 to
19% for the Dipel treatments and 8 to 50% for the Futura
treatments. Whole-tree estimates of current-year defoliation
jindicated that no foliage was saved in the plots treated with Dipel
and that savings of only 1 to 7% resulted from the treatments with
Futura. The lack of efficacy was attributed to the feeding
behaviour of larvae; the blackheaded budworm feeds within buds and
is less likely to ingest a lethal dose of B.t. than a defoliator

that feeds openly.

Outbreaks of the eastern blackheaded budworm, Acleris variana

(Fern.), periodically occur in balsam fir forests in eastern
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canada. The present outbreak in Newfoundland is located on the
Northern Peninsula and has caused severe defoliation in mature
stands of balsam fir since it began in 1987. Egg surveys by the
Forest Insect and Disease Survey indicated that 89,000 ha would be
severely defoliated in 1990. The continuation and severity of this
outbreak demands the consideration of control measures but no
insecticide is currently registered for operational use against the
blackheaded budworm. To provide efficacy data for product
registration, Forestry Canada and the Newfoundland Department of
Forestry and Agriculture cooperated to field-test formulations of
Bacillus thuringiensis (B.t.) currently used operationally to
control populations of the hemlock looper.

Double applications of Dipel 176 and Futura XLV at 30 BIU/ha
vere made from a Grumman AgCat aircraft equipped with six Micronair
AU4000 atomizer units. Two 45-ha test plots were used to evaluate
the efficacy of each formulation. An untreated area was used as a
control plot. The first application was on 13 July when larval
development was 3% first instars, 60% second instars and 37% third
instars. The second application was on 21 July when larval
development was 51% third instars, 41% fourth instars and 8% fifth
instars. Applications were made between 0530 and 0730 hours.
Weather The applications were made under windy, humid, and dry
conditions with air stability neutral to inversion in status. The
rain-free periods following spraying Qere. 48 h .for the first
application and 12 h for the second application.
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Spray Deposit Spray coverage was excellent with an average of
over one droplet/needle on upper crown branches.

Population Reduction Prespray counts on upper-crown branch
samples indicated high population levels and ranged from 33-75
larvae/100 buds with 31-62% of current-year buds attacked.

Dipel 176: Larval numbers decreased by 4-23% five days after the
first application and by 16-89% after the second application in the
treated plots (Table 1). Population reductions from treatment
ranged from 52-94%.

Futura XLV: lLarval numbers decreased by 55% in one plot and
doubled in the other plot five days after the first application
(Table 1). Larval numbers decreased by 72-74% after the second
application. Population reductions from treatment ranged from 84-
85%.

Defoliation There was no apparent protection five days after the
first application. Foliage savings as determined from upper-crown
foliage sampled 10 days after the second application ranged from 8~
50% for the Futura treatments and 0-19% for the treatments of Dipel
(Table 2). Whole-tree estimates of defoliation indicated no
foliage saved in the plots treated with Dipel and only 1-7% foliage
saved in the plots treated with Futura (Table 3).

CONCLUSIONS:
Neither Dipel 176 nor Futura XLV were very effective in
protecting balsam fir foliage from defoliation despite excellent

spray deposits of over one droplet/needle. Deposits as high as
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this protect well against the hemlock looper, an open feeder. The
blackheaded budworm feeds within needles patted together with silk

and frass and is less likely to encounter enough spray droplets to

cause mortality.

B.t. applications targeted against immature larvae did not
reduce damage after the first application, but reductions in the
numbers of mature larvae after the second application provided some
protection in 3 of the 4 treated plots. This protection, however,
is insufficient to warrant the opérational use of B.t. applied at
30 BIU/ha against the blackheaded budworm. More potent
formulations of B.t. applied at higher doses may be worth testing.
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Table 1. Effect of double applications of Bacillus thuringiensis o:m!

larval populations of the black-headed budworm near Plum’

Point, Newfoundland, in 1990. -
]
rvae/100 +

Treatment/ Pre-1st Pre-2nd Post- Pre-2nd Post- i
plot spray spray spray _spray  spray !
Dipel 176/1 75.7%8.4 72.3%10.6 8.0+3.8 3s.1 93.9 =y
Dipel 176/2 43.7£17.0 33.7%3.9 36.7t7.2 50.2 51.8 1

Futura XLV/1 49.5%15.4 102.0%13.1 14.115.6 0 83.6
Futura XLV/2 65.815.7 29.5%7.5 16.8%+3.8 70.9 85.4 'ﬁ
]

Control 32.9%3.9 50.619.2 57.2%8.9

: o
I

Table 2. Current-year defoliation on upper-crown branches of balsan fir
and foliage saved in plots infested by the blackheaded budwor
and treated with Bacillus thuringiensis near Plum Point,
Newfoundland, in 1990.

j
Treatment/ __Defoliation/branch (%) Egliggs_gazgﬂ_iil_;
—-plot _ 9 July 17 July 31 July 17 July 11_191!7
Dipel 176/1 10.2 35.9 68.6 0 0
Dipel 176/2 3.5 14.0 39.4 0 18.6 ..
Futura XLV/1 4.5 28.0 44.7 0 7.7
Futura XLV/2 6.4 21.4 24.5 0 49.5
m
Control 3.6 12.6 48.5 |
Table 3. Whole-tree estimates of current-year defoliation of |
~ balsam fir in plots treated with B.t. formulations near o
Plum Point, Newfoundland in 1990. 1
Treatment/ Defoliation/tree Foliage saved ™
—Dblot _(x+SE) (%) 1
Dipel 176/1 61.0%+4.4 0 =
Dipel 176/2 50.714.9 0 |
Futura XLV/1 44.715.2 1.3 -
Futura XLV/2 42.016.4 7.3

Control 45.316.7 . : -
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INSECT CONTROL PROGRAMS IN NEWFOUNDLAND IN 1990

by H. Crummey

(Prepared for the 18 th Annual Forest Pest Control Forum
Oottawa, Ontario - November 20 - 22, 1990)

BLACK ARMY CUTWORM
As was the case in 1989, low numbers of cutworm larvae were

identified at several newly planted sites, but because of adequate
alternate vegetation and the absence of any significant feeding on
the black spruce seedlings, the decision was made to forego any
control program in 1990.

It is anticipated that the cutworm will be present at several
sites again in 1991. These will be closely monitored in the spring
and control will be initiated as required.

SPRUCE BUDWORM

The Forestry Canada forecast for 1990 indicated that a total
of 18 733 hectares (ha) were expected to be defoliated, with 3 127
ha in the moderate and severe defoliation class. However, because
of the locations of these infestations, no control program was
proposed.

The 1990 defoliation survey conducted by Forestry Canada
determined that 3 100 ha were affected with 2 200 ha in the
moderate to severe defoliation category.

The forecast for 1991 is not yet available. Branch samples
were collected in mid-October and processing will be completed by
the end of this year. The results will form the basis of whether
or not a control program will be required in 1991.

HEMLOCK LOOPER

This is the seventh year of the present hemlock looper
outbreak in insular Newfoundland. The 1990 forecast indicated an
expected total infested area of approximately 69 100 ha with 55 400
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ha in the moderate and severe category, mainly in northwestern
Newfoundland from Castors River to Main Brook. This forecast
included 46 500 ha in overlap of both hemlock 1looper and
blackheaded budworm.

Based on this forecast, Government approved an operational
spray program for 1990 using the biological insecticide, B.t. to
combat the looper, and to test several areas with B.t. against the
blackheaded budworm. All treatment blocks were to receive two
applications of B.t., at 30 BIU per hectare per application, about
four (4) to six (6) days apart. The revised proposed program
consisted of approximately 35 000 hectares (thirty-two (32) spray
blocks) of predicted moderate to severe defoliation and some
predicted light defoliation in silviculture areas. All proposed
areas were situated on the Great Northern Peninsula, between
castors River and Forresters Point on the western side of the
Peninsula, and east across the Peninsula with spray blocks near
Main Brook and Roddickton. 1In addition, surrounding areas were to
be monitored to determine population levels and to assess if
treatment .of these would be necessary.

Monitoring of insect population levels was carried out prior
to spraying to determine where and when areas were to receive
treatment. It was determined that the level and extent of the
looper population was not as forecast. Forestry Canada indicated
that this decline in the population was likely to have resulted
from the cool, wet spring and the subsequent failure of the larvae
to hatch. The net result was that a total of eleven (11) blocks
(approximately 9 200 hectares) received two (2) applications of
B.t., and one (1) block (approximately 800 hectares) received one
(1) application of B.t. for looper control, and one (1) block
(approximately 1 000 hectares) received two (2) applications and
two (2) blocks (approximately 1 400 hectares) received one (1)
application of B.t. to test against the blackheaded budworm. [Figure
1, Table 1]. The remaining seventeen (17) blocks (approximately 22
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000 hectares) were monitored for insect populations, but were not
treated because of very low insect numbers. All blocks were
treated with the biological insecticide B.t. (Futura XLV) except for
one (1) block (Block 213) which was treated with the B.t. product

Foray 48B for comparison.

Spray aircraft consisted of four (4) single-engine, fixed-wing
AgCats, contracted from Agric Air Inc. of Quebec, and equipped with
Micronair spray atomizers (three were equipped with AUS5000s and one
with AU4000s - the latter being used for experimental spraying in

co-operation with Forestry Canada). In addition, one (1)
helicopter and a twin-engine fixed-wing aircraft provided
navigation and supervision support for the program. Spray

operations were based out of airstrips at Main Brook, on the east
side of the Northern Peninsula , and Sandy Cove, on the west side.

The program was scheduled to commence in early July, but as a
result of the late spring, insect hatching was delayed. Operations
began on July 15 and ended on August 6. The program ran gquite
well, although there were some delays experienced due to poor spray
weather. '

Intensive sampling in the proposed spray areas in late June
indicated that the looper population was patchy in distribution,
and generally low throughout, although there were pockets of high
population. However, the blackheaded budworm was detected in most
of the treated blocks. This insect is usually ten (10) days to two
(2) weeks earlier than the hemlock looper, and so are actively
feeding on the new foliage by the time of looper hatch.

Pre-spray and post-spray data collected from spray blocks and
check area were used to determine hemlock looper population levels
and percent defoliation to judge the effectiveness of the control
program. The average number of looper larvae per sample unit per
plot for all treated areas was about seventy-six (76) (n=19, range
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23 to 196) with the higher count sufficient to cause moderate to
severe defoliation). The average number of looper larvae per
sample unit per plot in the untreated 'check' areas was about
thirty-three (33) (n=6, range 19 to 49). This variability between
plots is not unusual with the looper, more so during a declining
outbreak when numbers can vary greatly. Prior to spraying,
estimates of tree defoliation of current years needles averaged
about eight percent (8 %) (range 3 to 25 %) for treated blocks and
about five percent (5 %) (range 0 to 6 %) for untreated areas. The
corresponding fiqures for the older foliage in treated and
untreated areas were about three percent (3 %) (range 0 to 9 %) and
one percent (1 %) (range 0 to 4 %). As mentioned, the blackheaded
budworm occurred in most blocks, but it is unknown what proportion
of the observed pre-spray defoliation could be attributed to
budworm and what proportion to the looper.

After treatment, the uncorrected mortality of looper larvae
averaged about twenty-six percent (26 %) (range 0 to 77 %) for
treated blocks and about nineteen percent (19 %) (range 0 to 35 %)
for untreated areas after the first application, and averaged about
eighty-one percent (81 %) (range 0 to 99 %) in treated and about
forty-seven percent (47 %) (range 0 to 95 %) in untreated areas
after the second application. Population reduction due to
treatment averaged about sixteen percent (16 %) (range 0 to 60 %)
after the first application and about sixty-five percent (65 %)
(range 0 to 99 %) after the second application.

Tree defoliation of current years growth after treatment
averaged fourteen percent (14 %) (range 1 to 55 %) for treated and

about seven percent (7 %) (range 2 to 10 %) for untreated areas

after the first application. After the second application, the
defoliation figures in treated and untreated areas were fifteen
percent (15 %) (range 4 to 55 %) and eighteen percent (18 %) (range
4 to 52 %) respectively. Foliage protection (due to‘treatment)
after the first application averaged about nineteen percent (19 %)
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(range 0 to 100 %) and about forty-five percent (45 %) (range 0 to
100 %) after the second application.

Assessment of tree defoliation of older needles (other than
current years needles) indicated that in treated areas, there was
little defoliation after the first application and basically no
difference after the second application. The average defoliation
was about three percent (3 %) (range 0 to 13 %). In untreated
areas, there was an increase in older needle defoliation mainly
between the first and second applications, from about one percent
(1 ) (range 0 to 4 %) pre-spray to about six percent (6 %) (range
0 to 21 %) post-spray.

An aerial survey conducted by the Department to assess the
overall defoliation in and adjacent to the treated areas indicated
that, on average, moderate to severe total tree defoliation
occurred on about nine percent (9 %) (range <1 % to 17 %) of the
treated area (Table 2). This survey indicated that moderate to
severe defoliation was quite patchy and was more prevalent in and
around blocks on the eastern side of the Northern Peninsula, even
though these areas received treatment first.

The single block treated to test the B.t. product Foray 48B
against the hemlock looper had results which did not differ greatly
from those reported for Futura XLV.

The 1990 hemlock looper spray program was considered a
qualified success in terms of reducing population levels and to a
lesser extent in providing foliage protection. However, the
overall levels of defoliation were not as great as in previous
years due to lower population levels of the looper and to good,
early tree growth. In summary, there were some inconsistencies in
the data which could not be explained, but generally, where
treatment was delayed and where the population was Higher, the
level of foliage protection was lower. The other factor which is
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suspected of influencing the results was the presence of
blackheaded budworm larvae.

Forestry Canada have completed the 1990 defoliation survey
which determined that 15 850 ha were affected with 2 550 ha in the
moderate to severe defoliation category.

The forecast for 1991 will be available in early January. Any
control options will be assessed once the forecast is received.

Blackheaded budworm
A forecast provided by Forestry Canada indicated that the

blackheaded budworm would infest 91 400 ha on the Northern
Peninsula with 89 400 ha in the moderate to severe defoliation
category. Of the total forecast, some 46 500 ha were forecast to
be defoliated due to a combination of both blackheaded budworm and

looper.

As there are no registered products available for control of
this insect, Forestry Canada, with co-operation from the Department
of Forestry and Agriculture, carried out a number of experimental
trials to test the effectiveness of two types of B.t. against the
Eastern Blackheaded Budworm. These trials were carried out in
conjunction with the operational part of the spray program and were
situated in the Round Lake area of the Peninsula.

Two applications of 30 BIUs per hectare per application were
applied to four 45-hectare blocks. Forestry Canada indicate, that
spray deposit was good and post spray weather acceptable. Although
budworm populations were reduced due to treatment (52 to 94 %) and
foliage protection was from 0 to 50 % on branch samples,
defoliation of current years foliage based on the whole tree only
ranged from 0 to 7 %. Forestry Canada consider the ineffectiveness
of B.t. against this pest to be due to the enclosed feeding habits

of this insect.
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The results of the experiments indicate that at this time,
B.t. would appear not to provide an option for foliage protection,
but could be used for population control.

The three blocks treated to test B.t. against the blackheaded
budworm, and assessed under operational conditions, are still being
analyzed. However, preliminary indications are that the results
are similar to those obtained by Forestry Canada in their trials.

Forestry Canada have indicated that in 1990, 21 850 ha were
defoliated with 7 450 ha in the moderate and severe categories.

The 1991 forecast should be available from Forestry Canada by
the end of the year.
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AREA TREATED IN 1990 INSECT CONTROL PROGRAM IN NEWFOUNDLAND

HEMLOCK LOOPER - B.t. - 30 BIU/Ha/Application

IIBLOCK LOCATION BLOCK AREA AREA BLOCK HA
# SIZE TREATED TREATED FIRST +
(HA) - ONE - TWO SECOND
APPL. APPLS. APPL.
208 | Big Feeder Pond 1121 1121 1121
210 St. Margaret Bay 925 925 925
211 Brig Bay 816 816 816
212 Plum Point 1425 1425 1425
'L 213 | Genevieve River 433 433 433
214 Angle Pond 953 953 953
215 Ten Mile Lake 1014 1014 1014
225 Camp 16 730 730 730
227 First Salmon Pond 3192 1350 1350
231 West Brook South 962 962 962
232 | West Brook Steady 442 442 442
232 West Brook Big Pond 445 445 445
TOTAL 816 9,800 10,616

All Blocks treated with FUTURA XLV except Block 213 (FORAY 48B)

BUACKHEADED BUDWORM - FUTURA XLV - 30 BIU/Ha/Application

8LOCK LOCATION BLOCK AREA AREA BLOCK HA
P SIZE | TREATED | TREATED | FIRST +
(HA) - ONE - TWO SECOND
APPL. APPLS. APPL.

I 216 | Roses Feeder 1815 580 580
218 | Tilt Pond 1106 796 796
224 Penny's Pond 1046 1046 1046I

TOTAL 1,376 1,046 2,422
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TABLE 2.

-

AERIAL DEFOLIATION - HEMLOCK LOOPER SPRAY BLOCKS, 1990

HEMLOCK LOOPER

BLOCK LOCATION TREATED ARFA % AREA
BLOCK (Ha) OF (Ha)
S1ZE DEFOLI- BLOCK DEFOLI-
(HA) ATED. M.-S. ATED.
M.~ S.* * S, *
208 | Big Feeder Pond 1121 205 18 %
210 St. Margaret Bay 925 35 4 :
211 | Brig Bay 816
212 Plum Point 1425 10
|| 213 | Genevieve River 433 16 4 % 10
o 214 Angle Pond 953 28 3 % 8
215 Ten Mile Lake 1014 38 4 % 28
225 Camp 16 730 99 14 %
227 First Salmon Pond’ 1350 68 5 % 102
ll 231 | West Brook South 962 47 5 % 85
232 West Brook Steady 442 25 6 3% 48
233 West Brook Big Pond 445 8 2 % 75
TOTAL 10,616 ﬂ_ 569 S % 376
* M. - S. = Moderate to severe tree defoliation; S. = Severe tree defoliation
.3 =3 3 > ¥ .3 _}r 2 3 _F» __> _2 1 3 __2
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FOREST PEST CONDITIONS IN THE MARITIMES IN 1990

EIGHTEENTH ANNUAL FOREST PEST CONTROL FORUM
OTTAWA, ONTARIO
NOVEMBER 20-22, 1990

significant forest pest conditions which occurred in the Maritimes
Region in 1990 have been reeported in Forestry Canada - Maritimes
Technical Notes 237, 238, 239, and 241. Copies of these are
attached.

Insects discussed in some detail included: gypsy moth, spruce
budworm, hemlock looper, oak leafroller, larch casebearer, eastern
tent caterpillar, fall webworm, variable oak leaf caterpillar,
yellowheaded spruce sawfly, larch sawfly, spruce beetle, cedar
leafminers, serpentine leafminer and oak leafroller; diseases
discussed were: Sirococcus shoot blight, Dutch elm disease,
Scleroderris canker, balsam fir tip blight, beech bark disease and
Rhabdocline needle cast; and abiotic conditions mentioned were:
white birch foliage browning, early season weather and winter
drying.

Operational control measures were carried out against the spruce
budworm, spruce bud moths, seedling debarking weevil, and Dutch elm
disease. Experimental trials were conducted against a number of
pests including the spruce budworm, spruce bud moths, and
Sirococcus shoot blight. Details on pest control are presented
elsewhere during the Forest Pest Control Forum. In addition, the
spread of the European larch canker is being controlled by the
prohibition of transport of 1larch material from the established
quarantine zone.

L.P. Magasi
Forest Insect and Disease Survey
Forestry Canada ~ Mritimes Region
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HIGHLIGHTS OF FOREST PEST CONDITIONS IN THE MARITIMES
IN MID-JUNE 1990

For our clients’ information, we will again issue periodic
reports on major forest pest conditions in 1990. Our aim is
to highlight the more significant problems as they occur
and give updates on their development. This report includes
information on forest pest conditions, as currently known,
in the Maritimes in mid-June 1990,

Corrections to M-X-177 (Forest pest conditions in the
Maritimes 1in 1989). I apologize for the two type-setting
errors that resulted in providing incorrect technical
information: .

page 24, Table 4, Gypsy moth - The two black squares
indicating the presence of gypsy moth in Bridgetown,
Annapolis County, Nova Scotia, should be under 1988 and
1989 (rather than 1987 and 1988). Thus, gypsy moth was
first found in Bridgetown in 1988 and found again in 1989.

page 51, Table 14, New Brunswick plantation survey
summary - The total number of plantations examined in
Region 5 should read: Total (105), DNR (7), Fras (64), JDI
(34), the rest of the line all zeros. The ‘0’ inadvertently
placed under Fras caused the shift to the right.

Weather was again a major factor influencing development of
both vegetation and forest pests. It was wet, precipitation
being well above normal. At some places, precipitation was
double or even triple the norm (Buctouche, N.B) for May. In
Nova Scotia, precipitation totals for April-May were in
excess of 375 mm, which is close to 300 mm more rain than
fell last year (that’s almost a foot of water!). And it was
cool, degree days were lower than normal throughout and
much below 1last year's fiqures at the end of May. The
weather started to "catch up" to normal during the first
week of June, but was still lagging much behind 1989’'s heat
accumulation.

Forestry Canada - Maritimes Region

P.O. Box 4000, Fredericton, N.B. E38 5P7

P.O. Box €67, Truro, N.S. B2N SES 60
P.0. Box 180, Charlottetown, P.E.l. C1A TK2 -
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Winter drying of conifers is widespread and, in many areas, severe.
Pines, particularly Scots pine, are especially affected. Cold
temperatures, coupled with an early January thaw and compounded by
many days of strong winds, contributed to the worse than normal
foliage discoloration. 1In some areas, the combination of these
factors resulted in buds being killed, the most serious form of

winter injury.

Gypsy moth larvae were observed in both New Brunswick and Nova
Scotia before the end of May. No other information is available.

Larch casebearer populations are higher than last year throughout
the Maritimes, causing considerable foliage loss and discoloration.
Overall, the level of discoloration is variable, with severe or
moderate discoloration occurring more frequently and affecting
larger areas, especially in southeastern New Brunswick.

Scleroderris canker appears to be widespread in pine plantations in
the western half of New Brunswick. No assessments are yet

available.

Oak leaf roller caused severe or moderate defoliation in scattered
pockets in An:-apolis, Queens, and Lunenburg counties in Nova
Scotia. The full extent of this year’'s damage is still to be
expressed but it appears similar to last year’'s levels.

Eastern tent caterpillar tents, mostly, but not exclusively, on
roadside cherry and apple trees, are more common and more
widespread than last year. The most noticeable extension occurred
in New Brunswick. Tents are present as far north as the
Florenceville-Newcastle line, further north than in previous years.
Insect populations also increased in western Nova Scotia.

Rhabdocline needle cast of Douglas fir was found in plantations in
all three provinces, causing considerable foliage discoloration.

Other insects and diseases are active but most are in the early
stages of development and visible damage to date is minimal.

June 18, 1990 L.P. Magasi
Forest Insect and Disease Survey
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HIGHLIGHTS OF FOREST PEST CONDITIONS IN THE MARITIMES AT m]

THE END OF JUNE 1990 NUHSEH'ES —

In this, the second report of 1990, we briefly discuss o
forest pest conditions as they appeared in the Maritimes \

at the end of June 1990. PLANTA"UNS f__—

Although a large number of insects and diseases have been ™
active during June, most problems are only of a more or !
less localized nature. Thus, the lack of major pest SILWCU”URE -
problems on a large scale is one of the most noteworthy ——
highlights. |

Spruce budworm has largely completed its feeding period U"lﬂA“ON |

and aerial surveys for defoliation are getting under way. —"
1t appears that defoliation will be mapped in northern
New Brunswick, in patches in eastern Prince Edward ECUNUMICS —

3%

-

Island, and probably in a small part of Cape Breton
Island in Nova Scotia. I

Hemlock looper larvae are common in collections from New [
Brunswick and western Prince Edward Island and were also TREE ™
found in Nova Scotia. Larvae, at the end of June, are
generally small and, as yet, no noticeable feeding has IMPBOVEMENT
occurred. In some areas, larvae are numerous, similar in v
numbers to those present in samples from last year's |
outbreak in the Christmas Mountain area of Northumberland INSECTS - ’
County, New Brunswick, and high enough to cause concern

about expected defoliation. AND

=
?
5

Gypsy moth larvae were found at several locations in both D|SEASES
New Brunswick and Nova Scotia, in areas where the

presence of the insect has previously been known. Larvae
are not numerous, are small, and no appreciable
defoliation has been noted at any of the locations to
date. The distribution of pheromone traps to cooperators
is well wunder way and trapping will commence in the
second half of July.

Forestry Canada - Maritimes Region

P.0. Box 4000. Fredericton, N.B. E3B 5P7

P.O. Box 667, Truro. N.S. B2N 5E5 62
#.0. Box 180, Charlottetown, P.E.|. C1A 7K2
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Scleroderris canker infections are much more common in New
Brunswick than in the past few years. Shoot damage 1is
widespread in red pine and jack pine plantations in western
New Brunswick. All lower branches of all trees are infected in
some areas. The disease is also present elsewhere. Results
of laboratory testing will not be available until late fall,
but the fact that all infections have been found on lower
branches is encouraging with respect to the North American vs.
European race question. Scleroderris canker should be of
special consideration during pest assessment surveys in pine

plantations.

Serpentine leafminer is again' widespread in northern New
Brunswick, causing trembling aspen foliage to turn
silvery-gray in color. The infestation continues to spread
southward. The effects of repeated foliage damage are
manifested in twig- and branch-dieback and in generally poor
vigor in many northern areas.

other forest insects and diseases active at the end of June
included: '

Birch_casebearer and birch leafminer caused various degrees of
foliage browning in all three provinces; fall cankervorm
caused moderate defoliation of elm in Charlottetown, P.E.I;
ash rust caused severe and moderate leaf browning along the
river near Jordan Falls, Shelburne County, N.S; greenstriped
mapleworm adults were caught in some light traps in numbers
much higher than in previous years, indicating possible spot
outbreaks in all three provinces; polyphemus moth adults are
higher than ever before in some light traps; elm leafminer;
elm leaf beetle will cause moderate or severe browning in
Fredericton; pine leaf adelgid caused shoot mortality on white
pine in western Nova Scotia; balsam woolly adelgid; needle
cast on Douglas fir in Prince Edward 1Island and Nova Scotia;
spruce beetle; eastern larch beetle; witches’ broom of balsanm
fir; aspen casebearer in Prince Edward Island; white pine
blister rust; anthracnose on sugar maple; pear thrips from all
three provinces without appreciable foliage damage; a few
forest tent caterpillar larvae here and there, the possible
start of the next population build-up; uglynest caterpillar
creating large unsightly colonies along roadsides in
widespread areas, etc.

L.P. Magasi
Forest Insect and Disease Survey

July 4, 1990
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HIGBELIGHTS OF FOREST PEST CONDITIONS IN THE MARITIMES
AT THE END OF JULY 1990

In this, the third report of 1990, forest pest conditions
as they appeared in the Maritimes at the end of July 1990,
are briefly discussed. Although a great number of forest
insects and diseases have been active in the Maritimes in
1990, this report is remarkably short on major highlights
due ' to the fact that "the forests, in general, are in
pretty good shape."

Spruce budworm aerial surveys have been completed in all
three provinces. There is no visible defoliation in Nova
Scotia. In Prince Edward 1Island, moderate or 1light
defoliation occurred in patches of white spruce in the
southeastern parts of the province, at levels lower than
were observed last year. The New Brunswick information is
not yet available.

Spruce beetle has been killing mature and over-mature white
spruce trees along uncut valleys and hillsides in many
areas of Victoria, Restigouche, and Northumberland counties
in northern New Brunswick. Both dead and dying trees are
present, indicating that the infestations are  not new and
are still active,

Sirococcus shoot blight, considered to be mostly a disease
of red pine 1in plantations, caused mortality of current
shoots of white spruce in natural stands at several
locations in the southern parts of Antigonish and Pictou
counties, Nova Scotia. Although damage levels are only
trace or light (less than 30% of shoots killed), the fact
that the disease is present in natural white spruce stands
is significant.

Forestry Canada - Maritimes Region

P.0. Box 4000, Fradericton. N.B. E3B 5P7

P.O. Box 687, Truro, N.S. B2N 5ES

P.O. Box 190, Charlottetown, P.E.I. C1A TK2 64
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Stillwell’s syndrome, the sudden death of balsam fir trees,

appears to be more common than last year throughout New
Brunswick and very common in Kings and southeastern Queens
counties in Prince Edward Island.

Balsam fir tip blight is common in northern and eastern New

Brunswick and has been observed in all three counties in
Prince Edward Island. Although infection has been limited to
a few scattered semi-mature or mature trees in a given area,
shoot damage on affected trees is variable but usually in the
light or moderate categories.

Cedar leafminers are causing considerable foliage
discoloration at locations in St. John County, New Brunswick,
contributing further to their general state of decline.
stands of cedar also suffered moderate and severe damage by
leafminers at several 1locations in Prince County, Prince
Edward Island.

putch elm disease has not been found outside of its known
range, to date, in any of the provinces, but intensification
is continuing both in New Brunswick and Nova Scotia with both
old and younger trees becoming infected.

Beech bark disease severely damaged two stands in northwestern
New Brunswick, in areas where the disease has been least
common in the Region until recently. Both the insect (beech
scale) and the fungal component (Nectria) are present. Some
trees are dead; others are dying.

Oother forest insects and diseases active in July included:
alder flea beetle, very common throughout most of the region
at all levels of damage; elm leafminer, severe on European
variety elm in Queens County, Prince Edward 1Island and
moderate on native elm in central Nova Scotia; fall webworm
appears to be more common than in previous years, particularly
in southwestern Nova Scotia; elm leaf beetle has caused
moderate and severe leaf browning on many trees in the
downtown area of Fredericton, New Brunswick; birch casebearer,
found causing severe damage to white birch and alder at
locations in Kings and Prince counties, Prince Edward Island;
birch leafminer, common on wire birch throughout southwestern

Nova Scotia; etc.

L.P. Magasi and J.E. Hurley
Forest Insect and Disease Survey

August 8, 1990
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HIGHLIGHTS OF FOREST PEST CONDITIONS IN THE HI
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In this fourth report of 1990, forest pest conditions b___”ﬁ

as they appeared in the Maritimes in mid-September |

1990, are briefly discussed. SILWCU“UHE

VARIABLE OAK LEAF CATERPILLAR (Lochmaeus manteo), rj
part of a complex of hardwood defoliators, has never -
been solely responsible as a significant defoliator U"LHAHUN

in the Maritimes in 54 years of survey reports. This
year, moderate and severe defoliation of beech was 1
found, with very 1little defoliation by its often —
associated complex, at. a number of locations in ECONUM‘GS
southern York County, New Brunswick and two locations .
in Queens and Yarmouth counties, Nova Scotia. The

most severe damage was at Spednic Lake Provincial -TREE —

Park, York County, New Brunswick, which suffered j

complete defoliation of approximately 75 hectares of

heech. e Y IMPROVEMENT

GYPSY MOTH - Approximately 5500 pheromone traps mj

should soon be collected. As of this date, however, INSECTS iy

we have very few returns which might indicate catch

trends. Egg mass surveys will be conducted by the AND 'T

various cooperating agencies throughout the fall.

Please be reminded that prompt return of traps or DISEASES

information on results to FIDS in Fredericton will =
t

go a long way towards quickly informing all of our
cooperators of the "big picture”.

Forestry Canada - Maritimes Region

P.0O. Box 4000, Fredericton, N.B. E3B8 5P7 66
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I. INTRODUCTION

The three major surveys of spruce budworm (Choristoneura
fumiferana (Clemens, 1865)) in Nova Scotia are: (1) Aerial
Defoliation Survey, (2) Moth Flight Survey, and (3) Survey of
Overwintering Larvae (L-2 survey). The first two surveys are
descriptive in nature and the latter is predictive in nature. In
1985, the L-2 survey superseded the spruce'budworm egg-mass survey.
The L-2 survey of 1989 noted the end of the decline of infestation
in the Province. This year there is an net increase (40 &% ; 211 250
ha) of infested gross area in the Province. This is the.second year

that such a relative increase has occurred (Appendix 1).

II. E DEFOLIATI \'A

The Aerial Defoliation Survey is conducted by the Forest
Insect and Disease Survey of Forestry Canada (Truro) with
assistance from the Department of Lands and Porest. In summary,

no visible defoliation was noted by aerial observers (Magasi 1990

pers. comm.).

I11. MOTH FLIGHT SURVEY

The Department in conjunction with Agriculture Canada,
Environment Canada, Porestry Canada, Transport Canada, Nova Scotia
Department.of Education, Nova Scotia Agriculture and ﬁarketing
operate a system of light traps to sample photopositive night
flying insects. The Department's 1light traps are. carefully

monitored during the time of spruce budworm moth flights. This
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Year's weather conditions were favourable for adult migration but
ne spruce budworm or hemlock looper moth flights were noted from

the light trap survey.

IV. L-2 SURVEY

The data from the L-2 survey are used to forecast expected
population densities of spruce budworm and define areas of risk
from these populations. The spruce budworm larvae migrate after
eclosion and before hibernation. For this reason the L-2 data are
better estimators of the current population densities than are
those data of the egg-mass survey or those frdm a proposed

pheromone trap survey.

A. Methods
1. Field

There were 240 sample locations used for this years survey.
Field samples from 219 locations were collected by Departmental
personnel and samples from 21 locations were collected by Bowater
Mersey personnel. The number of sample points used for this year's
survey is a reflection of the past status of the spruce budworm in
various parts of the Province (Smith et. al. 1989).
2. Laboratory

Thes Insectary at Debert has been modified to process L-2
sampl?s. Hibernating spruce budworm larvae are removed from
foliige by treating softwood foliage with a hot (66 0°C) solutioen
(1.5 percent volume) of sodium hydroxide. Larvae are separated

from plant debris by a differential wetting technique using hexane
' 73



and are enumerated on gridded filter papers under a Wild-Leitz M5
stereo microscope (Miller et. al. 1971, Miller and Kettela 1982,
Dorais and Kettela 1982, and Trial 1984).

In the Maritimes, L-2 data have been traditiohally expressed
on number of larvae per 45 cm mid-crown balsam fir branch. When
dealing with spruce species it is more convenient to sample longer
branches (75 - 100 cm) and express these data as number of larvae
per 10 square meters as is done in Maine, Quebec, and Newfoundland
(Table 1) (Dorais and Kettela, 1982). Sample areas with similar

population densities are grouped to produce the L-2 map (Figures

1 and 2).

Table 1. Population assessment and infestation levels of second
instar spruce budworm larvae.

Population Assessment Infestation
Regions Larvae/branch Larvae/10 m"2 Level
Maritimes 1- 6 - Low
7-20 -- Medium
21-40 -- High
41~ + - Extreme
Ontario 1-25 - Low
26-65 -- Medium
66- + - High
-- 0 None
Maine . - 1-100 Low
Quebec - 101-300 Medium
Newfoundland -- 301-650 High
: - 651- ¢+ Extreme

(None = 2: Low = L; Medium = M; High = H; and Extreme = E)
(Dozais and Kettela 1982)
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Pigure 2.
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socond instur, spruce budworm larvae, Nove Scotia, 1990.
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B. Results

1. Microspordia

Monitoring of the gut parasite of spruce budworm Nosema

fumiferanae (Thomas) will be done at a later date.

2. Frequency of occurrences of infestation classes

For 1990 the proportion of the number of samples in the zero
(52.5 %) and low (35.0 %) changed slightly from those of 1989, 45.2
percent and 49.2 percent respectively; whereas, those of moderate
(10.8%) and high (1.3%) doubled from those of 1989; and, those of
extreme (0.4%) remained unchanged from that of 1989, (Appendix 2).
On Cape Breton Island the frequency of infestation classes in the
moderate class increased on the Highlands but decreased on the
lowlands (Table 2). The high and extremé populations are persisting
along the western coastal area of Inverness County (Table 2). On
the northern Mainland there was a slight decrease in the number of
locations with no and low populations, but this was offset by a
threefold increase in the number of sample areas, from two in 1989

to seven in 1990, having moderate populations (Table 3).'

3. Gross area of infestation

a. Cape Breton Island

There is an increase to 250 500 ha (67.3 %) of the gross area
infested on Cape Breton Island and these increases occurred in
Inverness and Victoria while decreases occurred in Cape Breton and
Richmond Counties (Table 4). There were significant increases in

areas of moderate populations in Inverness (51 250 ha) and in
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Table 2. Frequency of the number of occurrences of L-2 class
categories for Cape Breton, Inverness, Richmond and Victoria
Counties, Nova Scotia, from 1987 to 1990.
Frequency of the.number of Occurrences
Cape Breton
class ========================:===============================
Category 1987 1988 1989 1990
....... PR T T g 11 32 1 1 PPPRREEE Sl
No. % No. % No $ No L
Zero 13 100.0 S 71.4 2 28.6 ) 71.4
Low 0 0.0 2 28.6 5 71.4 2 28.6
Moderate o] 0.0 0 0.0 0 0.0 0 0.0
High 0 0.0 0 0.0 0 0.0 0 0.0
Extreme 0 0.0 0 0.0 0 0.0 0 0.0
Total 13 100.0 7 100.0 7 100.0 7 100.0
Frequency of the number of Occurrences
Inverness
class ==============================‘-‘=========================
Category 1987 1988 1989 1990
....... P T T 3 T R 2 2 1 1 1 L PR e et bk b hdeded
No. 3 No E No. % No. : 3
Zero 17 58.6 8 57.1 2 8.7 3 10.7
Low 12 41.4 [ 42.9 13 56.5 12 42.9
Moderate 0 0.0 0 0.0 S 21.7 9 32.1
High o] 0.0 0 0.0 2 8.7 3 10.7
Extreme 0 0.0 0 0.0 1 4.3 l 3.6
Total 29 100.0 14 100.0 23 100.0 28 100.0
Frequency of.the number of Occurrences
Richmond -
class ===================".’========-‘-:::========================
Category 1987 1988 1989 1990
....... R 2T T 1 1 P T 11 21 PRETEEER Ll italds
No. % No ] No. $ No. %
Zero 6 100.0 4 80.0 0 0.0 4 80.0
Low ) 0 0.0 1l 20.0 5 100.0 1l 20.0
Moderate 0 0.0 0 0.0 0 0.0 0 0.0
High 0 0.0 0 0.0 0 0.0 0 0.0
Extreme 0 0.0 0 0.0 0 0.0 0 0.0
Total 6 100.0 $ 100.0 5 100.0 S 100.0

- v o
FY T 1 2 1 R it
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Table 2. continued

Frequency of the number of Occurrences

P B B I s P P P B B P P B B B o B B B0 B B P P 0 B0 B B, P B PN O s PN B B 0 50 P P B PP P O PP P P PP

Victoria

Class FrET T T PP LT P PP P 2 P E e P P g g 44 444
Category 1987 . 1988 , 1989 1990

——————— VEvEvIvIvIVIvIUGIURIREp 1171 3 1 3 T RS 2 2 3 2 R e it Ll 2.1

No. % No % No. % No. %
Zevro 15 75.0 8 57.1 5 33.3 7 41 .2
Low S 25.0 é 42 .9 8 53.3 4 23.5
Moderate 0 0.0 0 0.0 2 13.3 6 35.3
High (s} 0.0 0 0.0 0 0.0 0 0.0
Extreme (s} 0.0 0 0.0 0 0.0 0 0.0
Total 20 100.0 14 100.0 iS5 100.0 17 100.0
Frequency of the number of Occurrences
Cape Breton Island

Cl ass It 3+ ettt 13ttt T -t r it 44+ 4+ 33+t 1t 1+ -+t P2
Category 1987 1988 1989 1990

------- HRIENN I N == e = I I I e —— = I I I W= = = = = = 3 3 2PN

No. % No. 4 No. 3 No %
Zero S1 75.0 25 62.5 9 18.0 19 33.3
Low 17 25.0 15 37.5 31 62.0 19 33.3
Moderate 0 0.0 0 0.0 7 14.0 1S 26 .3
High : 0 0.0 0 0.0 2 4.0 3 5.3
Extreme 0 0.0 0 0.0 1 2.0 1 1.8
Total 68 100.0 40 100.0 S0 100.0 57 100.0
79



Table 3. Frequency of the number of occurrences of L-2 class categ-
ories for Antigonish, Colchester, Cumberland and Pictou Counties,

Aant igonish
class YT P TP PP P PP S F P P 2 2 b e e E S SR
Category 1985 1986 1987 1968 1989 1990
e RN RN m = = RN N — = o NI N — —— —HH N = ——— HHNRH N = == = RN RN K
No 3 No b 4 No % No % No % No b 4

e s o i o Y i D D (A e S P S ey et e i S SR MR G R = e R T N NN T SRS EsEs=Es==sss
e Emm s N T T e e R S e e e R R S e S s s s s s s s s s s e e e T m - -

Zero 2 10.5 6 23.1 12 44.4 10 71.4 3 21.4 1 7.1
Low 7 36.8 12 446.2 13 48.1 3 21.4 11 78.6 12 85.7
Moderate S5 26.3 6 23.1 1 3.7 1 7.1 o 0.0 1 7.1
High 4 21.1 1 3.8 1 3.7 0 0.0 o 0.0 0 0.0
Extreme 1 5.3 1 3.8 o 0.0 0 0.0 0 0.0 o 0.0
Total 19 100.0 26 100.0 27 100.0 14 100.0 14 100.0 114 100.0

———— — A > T o S A S D D P T TP S P S e S i S P St e et R W W T S SR B SR EP ST A M RN NS SoSSEEZSSZZSESS
T 33t 13-+ 3 1+t 1113 -t 2 it e Dt i e i

Frequency of the number of Occurrénces

ﬁﬂ“AA‘AAA‘“Q&A&&A&A&AAA“*ﬂﬁﬁ““ﬁ‘“ﬁﬂﬁﬁ“ﬁ“‘ﬁ- . L L Y T T T L)

Colchester

c 1 ass ============================================================
Category 1985 1986 1987 1988 1989 1990

e DD IE I I e — I I I JE I I = = = I IE I I I 3 — — — — 6 3 I I JE I = = = JE I I I I I ———— I3 3 23 3¢

No % No F 3 No b 4 No x No % No %

Zero 7 23.3 10 27.0 18 45.0 14 63.6 4 33.3 8 44.4
LOw 10 33.3 16 43.2 17 42.5 8 36.4 12 66.7 8 44.4
Moderate S 16.7 & 16.2 3 7.5 0. 0.0 0 0.0 2 11.1
High 1 3.3 S 13.5 2 5.0 0 0.0 0 0.0 0 0.0
Extreme 7 23.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Total 30 100.0 37 100.0 40 100.0 22 100.0 18 100.0 18 100.0

— - . S S i P T S D D P T e S Gt S S R W T S e =S SR S I A SR ST N S R RSOSSN SEZSSRISISSES
T T3 3 1 3-1 1 113 1+t - Rt b e b b b 2 bl e ke e

Frequency of the number of Occurrences

PP PP S R T T P R Tl T L L T T Tt P T T Tt lalolodoalalodabalolalataled

Cumberland

c l ass ========================= ===================================
.Category 1985 1986 1987 1988 1989 1990

e e I I = = = DI JEIEIE I = I 23T o 2 I I DI I E I I = I I N

No b 4 No 3 No b 4 No % No % No b 4
Zero 11 14.1 14 13.7 52 51.5 20 41.7 33 63.5 30 60.0
Low 23 29.5 40 39.2 39 38.6 28 S8.3 18 34.6 18 36.0
Moderete 18 23.1 28 27.5 6 5.9 0 0.0 1 1.9 2 4.0
High 9 11.5 13 12.7 2 2.0 0 0.0 0 0.0 o] 0.0
Extreme 17 21.8 7 6.9 2 2.0 0 0.0 o] 0.0 0 0.0
Total 78 100.0 102 100.0 101 100.0 48 100.0 S2 100.0 SO 100.0

__-_—._---——-—_-——-———4—-——---—-—-—-———-—--——--—_-—---—--——---—-.———.———-—-—
——--——————--—-——-———-—-—-——--——_—-—-———-——-—---—————--—————-——-——---————
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Table 3. continued

Frequency of the number of Occurrences

AAO.AAAAAAA‘AAAQA‘.‘.AQAAGAAAAAAAAAA‘-QAAAAAAAAQAAAQAAAAAAAAA-AA

Pictou

Class ======:======:==:===========================================
Category 1985 1986 . 1987 1988 1989 1990

it ol t it £ 2 2 62 EEDDS T3 3 3T EEEES T T T 1 TR v VI vE vV VIRN VE VEVIVEVEV

No y 4 No % No % No 2 No % No ; 4
Zero 3 11.5 12 29.3 27 41.4 15 57.7 10 38.5 11 44.0
Low 4 15.4 13 31.7 11 25.0 11 42.3 1S5 87.7 12 48.0
Moderate 4 15.4 11 246.8 é 13.6 (0] 0.0 1 3.8 2 8.0
High 3 11.5 3 7.3 0 0.0 0 0.0 0 0.0 o 0.0
Extreme 12 46.2 2 4.9 0 0.0 0 0.0 0 .0 0 0.0
Total 26 100.0 41 100.0 44 100.0 26 100.0 26 100.0 25 100.0

Frequency of the number of Occurrences

AAAQAA&A‘AA.\AAAAAAAAAA‘AAAAAAAsQAAAAAAA‘QAAAAQAAAAAAQAAQAAAA

Northern Mainland Nova Scotia

Class e e e e L e T T T o R ——
1986 1987 1988 1989 1990
——--******----******—---******---—******---—******----******

Category 1985

No X
Zero 23 15.0
Low 44 28.8

- Moderate 32 20.9

High 17 11.1
Extreme 37 24,2

No

3 No X No % No 3 No y 4
20.4 109 S1.4 59 S3.6 52 47.3 S0 46.7
39.3 80 37.7 S0 45.5 56 50.9 S50 46.7
24.8 14 7.5 1 0.9 2 1.8 7 6.5
10.7 S 2.4 o 0.0 0 0.0 o 0.0

4.9 2 0.9 o© 0.0 0 c.o 0 0.0

100.0 212 100.0 110 100.0 110 100.0 107 100.0

Total 153 100.0 2

8l
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Table L . Comparsion of the gross areas of infestation by overwintering

spruce budworm larvae for Cape Breton, Inverness, Richmond, and
Victoria Counties, Nova Scotia, 1989 and 1990.

County - -——
Low Moderate High Extreme Total

Cape Breton

1989 19500 0 (o] 0 19500

1990 15000 0 0 0 15000

Diff. -4500 0 0 0 -4500
% Diff. (1989) -23.08 0.00 0.00 0.00 -23.08
Inverness

1989 43750 18500 10000 3250 75500

1990 96000 51250 10500 3750 161500

Diff. 52250 32750 S00 S00 86000
% Diff. (1989) 119.43 177.03 5.00 15.38 113.91
Richmond

1989 18500 0 0 0 18500

1990 6000 0 0 0 6000

Diff. -12500 0 0 (o] -12500
% Diff. (1989) -&7 .57 0.00 0.00 0.00 -&7 .57
Victoria

1989 28500 7750 (o] o 36250

1990 26250 41750 0 0 68000

Diff. -2250 34000 o 0 31750
g Diff. (1989) -7.89 438.71 0.00 0.00 87 .59
Total

1989 110250 26250 10000 3250 149750

1990 143250 93000 10500 3750 250S00

Diff. 33000 66750 S00 500 100750
g Diff. (1989) 29.93 254.29 $.00 15.38 67 .28
Total for Moderate+High+Extreme

1989 39500

1990 107280

Diff. 67750
g Diff. (1989) 171.52

_-...___—_-.._--——---——----—.—q—...--——-—.—--—-—-—-—-—a—-—-—.——--.——--u———-————-——-—-—
cEEmE s R R S S R T nS e =
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Victoria (41 750 ha) Counties. Only Inverness has insignificant
increases of high (500 ha; 5 %) and extreme ( 500 ha; 15 %), (Table
4, Appendix 1).

b. Mainland

i. Northern

The populations in the Northern Mainland increased ( 52 %) in
all Counties. These increases occurred in areas of low and moderate
populations as there were no noted areas of high or extreme (Table
5). Moderate populations (10 750 ha ) were noted in Colchester
County for the first time since 1987 and in Antigonish County since
1988. There were significant increases in areas of low (127 000 ha)
and moderate ( 12 500 ha) in Cumberland County and significant
increases on the area of moderate (11 250 ha) in Pictou County
(Table 5).
ii. Southern

With the exception of Guysborough, Kings, and Queens Counties,
all Counties in the Southern Mainland had decreases in areas of low
population densities. There were no areas noted of moderate, high,
or extreme populations in the southern Mainland.
4. Other pests

Care must be taken to monitor possible range overlaps and
combined effects of defoliation by the spruce budworm and other
spruce-fir defoliators. No significant populations of spruce:
coneworm (Dioryctria reniculelloides Mut. & Mun.) or spruce budmoth
(Zeiraphera canadensis Mut. & Free.) were noted in 1989. The
hemlock looper (Lambdina fiscellaria (Guen.)) occupies a similar

ecological niche as the spruce budworm. It does, however, utilize
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Table 5 . Comparsion of the gross areas of infestation by overwintering

spruce budworm larvae for Antigonish, Colchester, Cumberland, and
Pictou Counties, Nova Scotia,

1989 and 19%90.

County ———— e e -
Low Moderate High Extreme Total
antigonish
1989 60750 3000 0 (8] 63750
1990 469500 4500 0 0 74000
Diff. 8750 1500 0 (8] 10250
% Diff. (1989) 14 .40 50.00 0.00 0.00 16.08
Colchester . .
1989 54250 0 0 0 $4250
1990 465000 10750 0 o 75750
Diff. 10750 10750 (o] 0 21500
% Diff. (19689) 19.82 +100. .00 0.00 39.63
Cumberland
1989 62500 3250 0 0 45750
1990 127000 12500 0 0 139500
Diff. 64500 9250 0 0 73750
% Diff. (1989) 103.20 284 .62 0.00 0.00 112.17
Pictou
1989 460750 3000 'O 0 63750
1990 76000 11280 0 0 87250
Diff. 15250 8250 0 o 23500
% Diff. (1989) 25.10 275.00 0.00 0.00 36 .86
Total
1988 238250 9250 "0 0 247500
1989 337500 39000 0 0 376500
Diff. 99250 29750 (s} (o] 129000
% Diff. (1988) 41 .66 321.62 0.00 0.00 S2.12
Total for Moderate+High+Extreme
1989 9250
1990 39000
Diff. 29750
321 .62

% Diff. (1989)
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a greater variety of hosts and feeds from mid-July to mid-August.
Tree mortality can occur after one year of severe defoliation. A

limited egg-mass survey will be done in the near future.

V. SUMMARY

The area of spruce budworm population in Nova Scotia has
increased by 40 percent with significant areas of moderate
population densities occurring on the Cape Breton Highlands.
Persistent areas of high (10 000 ha) and extreme (3 250 ha) were
noted in Inverness County and these areas will require careful
monitoring. This year's weather conditions were favourable for
adult migrations but no spruce budworm or hemlock looper moth

flights were noted from the light trap survey.
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VII. Appendix 1

Gross area of infestation by over-
wintering second instar spruce bud-
worm larvae, by County, Nova Scotia,
1987-1990.:
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» Gross area {ba) of infestation class category -
County Low Hoderate High €xtrene fotal
haniedn 4 ! T R PO TR R [T TCTITRENEREEE1T]E ] Rt ettt etieiededntelinieieiiai LI LT L LT LR B e e e et
1987 1988 199¢ 1990 1987 1988 1989 " 1990 1987 1988 1969 1990 1967 1988 1989 1990 1987 1588 1989 1990
A. Cape Breton Island -
Cape Breton 0 8000 19500 15000 0 0 0 0 0 0 0 0 0 0 0 0 0 B0OGO 19500 15000
{nverness 93500 312%0 43750 95000 0 0 18500 51250 0 0 10000 10500 0 0 1250 3750 93500 31250 7500  M61500
Richaond 0 4000 18500 8000 0 0 0 0 0 0 0 ] 0 0 0 0 0 4000 18500 $000
Victoria 20250 18750 28500 26500 0 0 N5 W50 0 0 0 0 0 0 0 0 21250 19750 35250 48250
B. Mainland i Morthern
Antigonish 35000 10000 44250  £9500 2500 5000 0 4500 2500 0 0 0 ' 0 0 0 0 40000 15000 44250 74000
Colchester 84750 31000 54250 85000 10250 0 0 107% 4750 0 0 0 0 0 0 0 99750 31000 54250 75750
Cusberland 136000 153250 42500 127000 13000 0 3250 12500 4250 0 0 0" 6230 0 0 0 183500 153250  £5750 139500
Plctou 42000 4750 40750 76000 11250 0 3000 11250 0 0 0 0 0 0 0 0 53250 JA750 83150  BI2S0
mainland ii Southero
annapolis 44500 28750 32000 20500 - 0 §000 425 0 ] 0 0 ] 0 0 0 0 46500 35750 38750 20500
Digby $1%0 7750 750 13000 0 0 0 0 0 0 0 0 1] 0 0 0 $750 7% W20 13000
Guysborough 0 4250 7000 21500 0 0 0 0 0 0 0 0 0 0 0 0 0 4259 7000 21500
Halifaz S4250 20150 2410 1500 0 0 0 0 0 0 0 0 0 0 0 0 56250 20050 24750 7500
Hants 5750 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [1] $750 0 0 0
Kings 56000 27750 12000 37000 0 0 0 0 0 0 0 0 0 0 0 0 54000 27750 12000 17000
Lunenburg 20250 0 1750 1500 0 0 ] 0 0 0 0 0 0 0 0 0 202% 0 1750 7500
Cueens 29750 4000 1500 7% 0 0 0 0 0 0 0 0 0 0 0 0 29750 1000 7300 21750
Shelburne 307% 0 4500 0 0 0 0 0 0 0 0 0 0 0 0 0 30750 0 4500 0
Yarsouth 11500 4000 12000 0 0 0 0 0 0 0 0 0 0 0 0 0 11500 1000 12000 0
Total Area (ba) 485000 388250 474250 589750 97000 14000 37250 132000 13560 0 10000 10500 6250 0 3250 750 21750 402250  S24150 735000
$ Change fros -298750 84000 113500 -23000 23250 730 -13%0 10000 509 -6250 % 500 -339500 122500 211250
Previous Year 3.2 A WU -62.16 16607 23.% -100 +00 5.00 -100 100 15.38 -45.27 3045 0.2
Coablnation of areas and thelr vespective changes froa the previous year
Noderate ¢ High ¢ Extrese toderate + High High ¢ Extreae
1987 1988 %8y 1990 1987 1988 1989 1990 \987 1968 1989 1990
4750 14000 50500 (46250 50500 14000 47250 142500 19750 0 13250 14250
-427150 34500 997% -3500 3% 95250 -19750  132%0 1000
215.33 28071 169.60 -n.8 NS0 20159 A0 WD 1SS eiiissess
3 3 .3 _1 _a _3 _3i_3 .3 _3H _1 1.2 _3 3 .3
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VIII. Appendix 2

The frequency of the number of occurrences of L-2 class categories
by County for Nova Scotia, 1987-1990.

County

Annapolis ........cciiiiiiinaan Dt ce s
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oooooooooo LI N B R I T Y T Y
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Kings 9 s 8 8 90050080000

* s e

Lunenburg ....cccvceet0casas

Pictou ® e &4 " 0o

€« 8 0 80 0 00

Queens * 0 8 0 ¢ 0 5 8 0 e 0 &t O O S PP SO

Richmond @ & 8 0 8 0 8 0 000 B O SO s e

oooooooooooo * 5 8. 00000 8 % e v

® & & 5 4 0 05 6 00 5 PO 0 SE O eSS GO O OS

LR R A A ® 5 0 0@ v 00 0P e

€ ¢ & 2 0 0 6 0 0 02 9NV S NI YISO QO

Shelburne ......cicceeteeeveceecanencsens Ceeeseer e eanns

Victoria‘..-.-............-....a... aaaaa T 8 0 0 0 s s 0 s e s e

Yamouth ® 69 000 0 e

Nova Scotia Summary
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Frequency of the nusber of occurrences of L-2 class categories by County, Mova Scotia
froa 1967 to 1990.

frequency of. thg nusber of Occurrences

Ansapolis Antigoaish
Class :
Categary 1987 1988 1989 1990 1987 1988 1989 199%
------- CTIE 1] L 1 1 o7 T e ¢ [ [ 17 PERRRRRRT {1 11 { EERRRUNE $37 {3 [ ERRRRNNY 11777 ¢ SERRERNE 1711111 ERPURN | 1171711
No. 3 Ko. 4 Neo. 1 No. 1 ¥o. 3 No. | No. 1 No. 1
lero 20 §8.0 10 62.% 11 4.1 11 8l 12 .4 ([ 3 A4 1 7.1
Low 9 N0 4 250 6 N3 3 1.7 13 48.1 3 A4 it 78.4 12 857
Koderate 0 0.0 2 12.5 { 9.4 I 2.2 1 3.7 | 74 ‘e 0.0 1 I |
High 0 0.0 0 0.0 0 0.0 0 0.0 | 3.7 0 0.0 0 6.0 0 0.0
Estrese 0 0.0 0 0.0 ¢ 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Total 2% 100.0 16 100.0 18 100.0 18 100.0 27 100.0 14 100.0 14 100.0 14 100.0
Frequency of the nusber of Occurrences
Cape 8reton Colcheater
Class 2222 zz2zIT s222 C e R R R R R
Category 1987 1988 1989 19%0 1907 1988 1989 1990
------- 111751 REEERRES 11171 T EORERRRE 1 1) 131 SRRRRNE $11 ¢ 51 SRURORRT 1 11 TTERRERENSTT 1T IRRRREEE 1171 | EEPRPRSs 13 11 {1
No. 3 Mo. 3 No. s Mo, b3 No. 3 No. 3 fo. 1§ No. 1
lero 13 100.0 S N4 2 8.4 S N4 18 45.0 4 836 & N3 T
Low 0 0.0 2 Wb S N4 2 W4 I7 42.5 8 .4 12 8.7 8§ U
Noderate 0 0.0 0 0.0 ¢ 0.0 ¢ 0.0 3 75 0 0.0 0 0.0 2 "a
High o 0.0 0 0.0 0 0.0 0 0.0 2 5.0 0 0.0 0 0. 0 0.0
Estrese 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Total 13 100.0 7 100.0 7 100.0 7 100.0 40 100.0 22 100.0 18 100.0 18 100.0
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Frequency of the munber of Occurrences

..............

Cusber land Digby
tlass =:2::::::::::::==:::::::::::::::::::::::::::2:=:==::=:=:::::::::.-.---::::::-- 4+1+4-¢14
Category 1987 1988 1989 1990 1987 1988 1989 1990
------- (LLEEEESaetettd T T ERtaetl T THE ] FERCt it 113 | REERRE T3 £ 17 T SRR T 1 T S+ 115 o SO T 1T 11 1]
No. s Wo. { No. 3 ¥o. 1 . b} No. 4 4 YNo. H
lero 2 5.5 20 4.7 33 .48 30 0.0 18 9.7 S a4 2 2.0 8 8§0.0
Low N 34 28 58.3 18 3.4 18 3.0 1 5.3 2 B 8 80.0 2 2.0
Noderate 6 8.9 0 0.0 1 1.9 2 4o 0 0.0 0 0.0 0 0.0 0 0.0
High 2 2.0 ¢ 0.0 0 0.0 0 0.0 0 0.0 ¢ 0.0 0 0.0 ¢ 0.0
E1trese 2 20 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Total 101 100.0 48 100.0 §2 100.0 9 100.0 19 100.0 7 100.0 10 100.0 10 100.0
ceermnnsnannn TENENCT 0F the muber of Ocourren: eetassnassaesnsssas
Guysbarough Halifar
Class
Category 1987 1988 1989 1990 1987 1988 1989 199%
------- (it EREEEts tE] 1 I RSt 1 1] 17 SERRRENS 111 [F RO 1T 1T T T 11y 0 SOUE 1771 1 T SN T 111 1] |
. 3 M 3T M. $ W § W T W 3 3 w3
lero 10 100.0 é 85.7 s Nd 3 5.0 &6 3.3 6 &0.0 § 8.0 ? 9.0
Low 0 0.0 1 W3 2 A4 3 5.0 12 8.7 4 0.0 6 80.0 1 10.0
floderate 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 6 9.0
High 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 o.0 0 0.9
Extrese 0 0.0 0 6.0 0 0.0 0 0.0 0 ¢.0 0 0.0 g 0.0 0 0.0
Total 10 100.0 7 100.0 7 100.0 é 100.0 18 100.0 10 100.0 10 100.0 10 100.0
) Frequency g[‘thg susber of Occurrences X X
Hants Inverness
Class s =2
Category 1987 1988 1989 1990 1997 1988 1989 1990
------- LHE1EETERRtnd 1T [ EECRRER T ] 1} EERRAORE 5771 1 RURREE 1 § 1 11T USRI 1T ot BN o 1 1 11T U 111 110!
No. | No. g ‘Il. 4 No. 3 Mo. 3 No. } No. 4 No. 4
lero 13 92.% $ 100.0 4 100.0 é 100.0 17 58.4 8 5.1 2 87 3 107
Low I N 6 0.0 0 0.0 6 0.0 12 a4 & 2.9 13 9.5 12 8.9
Noderate 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 s A2 9 321
High 0 0.0 9 0.0 0 0.0 0 0.0 0 0.0 0 0.0 2 82 3 107
Eitrese 0 0.0 6 0.0 0 0.0 0 0.0 0 0.0 0 0.0 | I ] 1 34
Total 14 160.0 é 100.0 4 100.0 & 100.0 2 100.0 14 100.0 23 100.0 2 100.0
sSaSsSssssszzozaz ettt p it -’:: --------
9l



 Frequency of the musber of Occurrences

Kings Lunenbarg
Class 22233322222TITTIIT22ITIITII23I8 s== =2 s=22 33333
Category 1987 1988 1989 1990 1987 1989 1989 1990
------- L1EEREE--=--==RREN IR - == oo~ SERAERR - c oo oo RS EY -~ ===~ NERRNRE - ~c - - -HIFEEN -- == -~ ERERRE------- FERRARN

%. T W 3 No. ] No. 1 No. 3 M. H No. | No. 1

lero 7 4.2 4 0.0 1 70.0 & 8.7 8 .7 4 100.0 S 63.3 S 83.3
Low 10 58.8 4 6.0 3 .0 3 33 4 N3 0 0.0 1 8.7 1 187
Hoderate 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
High 0 00 0 0.0 0 0.0 ¢ 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Extrese 0 0.0 0 0.0 0 0.0 0 0.0 0" 0.0 0 0.0 0 0.0 0 0.0
Total {7 100.0 10 100.0 10 100.0 9 100.0 12 100.0 4 100.0 4 100.0 4 100.0
X _Frequency of the nusber of Occurrences ‘
Pictou Queens
Class’ =333
Category 1987 1988 1989 1990 1987 1988 1989 1990
SR T | e 11177 SRS 11111} R A - ETTT1] 7 I 111} |  ERTA FTE 1] DO I
No. | No. b No. 1 M. 3 No. 3 Mo. H No. 1 No. 3
lero 7 o4 15 S 10 3.5 1l 40 12 206 4 ®0 3 00 3 40
Low 1t 5.0 11 4.3 15 72 12 8.0 S 29.4 i 2.0 2 .0 2 0.0
foderate 6 138 0 0.0 1 3.8 2 8.0 0 0.0 0 0.0 0 0.0 6 0.0
High g 0.0 0 0.0 0 0.0 ¢ 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Eitrese ¢ 0.0 0o 0.0 0 0.0 6 0.0 0 00 0 0.0 0 0.0 0 0.0
Total 44 100.0 25 100.0 26 100.0 25 100.0 17 100.0 S 100.0 $ 100.0 3 100.0
AAAAA Frequency of the ausder of Occurrences
Richeond Shelbarne
Class s=sss3ssz2ssssssssIRsasssIssasz22ssss =2 =2
Category 1987 1988 1969 1990 1987 1969 1989 1990
------ T 1 TRy v a— 1T SEERRRR T 1 1 IR T R 11 Rt T Rt L

Ww. § WM % W § W 3 W T MK T W 3 N 3

cascneereanssenens s
-3 e 22y

cepnsssrssccneeRd A esne: ewersnoesssnemnennawat o
ceesl il e srasscnanvaw e

lero ¢ 100.0 { 8.0 ¢ 0.0 4 90.0 1 2.0 3 100.0 2 87 3 100.0

Low 0 0.9 1 20 $ 100.0 1 2.0 + 90.0 0 0.0 t 33 ¢ 0.0

Noderate 0 0.0 0 0.0 0 0.0 0 0.0 0 o0 0o 00 0 0.0 0 00

High 8 0.0 0 0.0 0 00 0 00 0 0.0 ¢ 04 0 0.0 0 0.0

Extrese 8 0.0 0 0.0 0 0.0 ¢ 0.0 0 0.0 0 0.0 6 0.0 0 0.0

Total 6 100.0 5 100.0 S 100.0 S 100.0 S 100.0 3 100.0 3 100.0 3 100.0
92
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oy

frequency of the nusber of Oecurrenceg

.............

Victorla Yarzouth
Clags 33z ssas:z B e e S LT T T P T g U
Category 1987 1988 1989 19%0 1587 1988 1989 1990
------- TEAREEY-------NRRREER -TERRANN FRHER = oc - AR TR == oo - RERRRNE =+ = m e SRR RRE -~ -~ HEREENY

Wo. $ o, 3 M. 1 Mo, H No. 4 No. ] N, ] No. $

lero 1S 75.0 8B S7.1 5. 3.3 7T 4.2 7 7.8 3 75.0 3 40.0 3 100.0
Low S 25.0 6 2.9 8 533 4 8.5 2 2.2 1 25.0 2 40.0 0 0.0
Moderate 0 0.0 ¢ o.0 2 133 § 5.3 0 0.0 0 o.0 0 o.0 0 0.0
High 0 0.0 0 0.0 0 0.0 0 0.0 ¢ 0.0 0 0.0 0 0.0 0 0.0
Extrese 0 0.0 0 0.0 0 0.0 0 o0 0 0.0 6 0.0 ¢ 0.0 0 0.0
Total 20 100.0 14 100.0 15 100.0 17 100.0 9 100.0 4 100.0 $ 100.0 3 100.0
Frequency of the nuaber of Occurrences X o
#ova Scotia 8lank
Clags  =2ss=zzzzsaac =
Category 1987 1968 1989 1990 1987 1988 1989 1990
e L1 [ 11 ERRERES (1T 17T ERRNR T 1 TT|'T M. 1111011 LEREREER 1Tt | — HHETE-o-eee- EE] 3T T HI

%o, 1 No. 1 No. I o, H] . ¢ %o, T M. 1 N, 1

lero A2 80.5 137 8.2 109 US4 126 S 0.0 0.0 0.0 0.0

Low 197 343 84 335 18 9.2 8 3.0 0.0 0.0 0.0 0.0

Noderate 17 43 3 13 10 42 % 108 0.0 0.0 0.0 0.0

High 2 05 0 0.0 2 0.8 3 13 0.0 0.0 0.0 0.0

Extrese 2 05 0 0.0 t 04 1 04 0.0 0.0 0.0 0.0

Total 400 100.0 224 100.0 240 100.0 240 100.0 ¢ 0.0 ¢ 0.0 0 09 ¢ 0.0
23



IX. Appendix 3

Population densities of overwintering second instar spruce budworm

larvae by County, Nova Scotia, 1990-1991.

County
N Ty -1 ) B - T R R
ANEIiGONISh +vvvivecooesroorrasssassssssoasssttennconns
Cape Breton .....cooetesrscossscssacanarnsecccnncninns
COlCh@SEer +..vvceeessasocssossssossasesscnssssostanses
cumberland EasSt ......cccoesseecorrnttacascnatsaacens
HEeSt .oceoeossscsesossssscssccssanssnsssnne
DigDY +vvvevenroncosontanssosnssnsonsssscssaraanacans
GUYSDOFOUGh . vvvvvereconsornaseracasconcasocssnnveres
HALIiFAX «vvvveesccrnsssososnsssonssonsaresenosstscassns
HANES .ccvesevcesossosscsosasnssossassossssosscsossescsts
INVEINESS «cocevetsscsssssssssssssssssssssssssssnncss
KingsS ...cocesescesosasesoossotansasscssnnsscaccoscocs
LUNENDULG +.coveessscosatssasscnsossossssssstosstssaaccs
PiCtOU ccoessesesssosssosssssassssssasssssnonsasssscscs
QUEENS .. .ccocovsroosssanssssasetareesnseossonnrecsccs
RICAMONA +.eveecsansssoosasnossscanassoontoronacnsners
ShelDUINE@ ...ccvsrseerescosssrasssesesnsacsontsssssnns
VAiCLOTAA ceeecvovoonnsossarsssosossssssossacsassssnoccs
YALMOULR .t ciiaronrransrnnnrunsnteuroenuonoreneenss

Bowater Mersey Summary ............................f.L
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NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.

R R N S N S N R R S N e N N T N o T S T e o o o o o o e ot o e o 2 0 2% o o o e o oo o 0 9 e e e e i o e 0 e e e e e e e
i e et e e e S S 0 s T s - o P L T T Y

]
Paopulation E
]
|

' "

] []

] ]

Locat ion UTHM GRID Date Tre 1(LAB SUM ONLY)} Density
Number 1990 Sp.i---=}====}ecccecaa- Rttt e H
Annapol is iLen.{Wid.} Area |Curr}Past}Vig.!Bran} 10 m"2 !Cat.!
County icHicn ) w2 ' I ] H H
Albany Cross 3394953 18 Sept. bF {242 § 45 | 0.52) o} o} 3} 0} oi 2.
Corey Rd. 3014962 18 Sept. wS (240 ! 80 ! 063 % 11 0} 3, 0} 01 2,
Crisp Rd. 3354966 18 Sept. bFf {235 | 98 | 0.77, 0, 0, 3, O, o, 7,
o Douglas Rd. 3324981 17 Sept. wS }215 | 59 | 0.42! 0o! o! 3 b0 04 Z]
€ast Virginia 3004945 24 Sept. bF 5254 5148 E 1.§; E é E g i g : g : g : ; ;
. Arlington 3254977 17 Sept. wS {200 {102 } 0. ! H !
flal?uayngd. 3494942 18 Sept . ,',‘S 222 | ;3 E g.z; : g ; g ; g § g ! g ! _Lz’ !
. 34 6 . :

o oo tn. Rd. 3994957 10 333%. o !%25 lhe! o0.75! o! o! 3! s 67 ) L !
Lac La Rose 3034953 18 Sept. wS 1236 | 57 | 0.45) 0o} Oo¢{ 3! O o 71!
Long Lake 3234944 25 Sept. bF !250 !100 | 084! 0! 0! 0! 0! o! z!
Maitland Bridge 3214926 24 Sept. bF 278 (192 | 1.2274) o} 1¢ 3! o o! z!
Nictaux 3394975 17 Sept. wS (210 | 61 | 0.42) o! o! 3} 21! 47 §\ L |
Round Lake 3434926 25 Sept. bF {271 170 ! 1.56 1 04 01} 3% 1| 61 Lt
Torbrook 3504975 25 Sept. bF {230 !133 | t.02! o! o} 31 o} o! z1|
Victory 3024937 24 Sept. bF {317 {200 )} 2.15} o} o ; 3 ; 0 i 0] i 4 i
West Dalhousie 3244958 25 Sept. bF {277 1185 | 1.722, o} 1§ 2, 0, o, Z,
Youngs M{n. Rd. 3074965 18 Sept. wS {215 | 77 | 0.55! 1} o! 3! 0} L0z

—— - S —————— ————— . - —— ———— A an
——————— ——— — T & TP P S A S = m - ———
—— T > > - M Y S S G T S D D G S D D P T T e — ——
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NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.

Defoliation

)

]

]

[}
Location UTM GRID Date Tre 1(LAB SUM ONLY)

Number 1990 Sp.j-———-t-——-lomm— e !-—--:——--:—-——
Antigonish Lgn.iﬂéd.s Area ECurrEPastivig.
County M CHM | M~2 H ~ H
Arisaig 5645066 10 Sept. wS {230 {133 H 103 ¢ 1} 1!
Beaver Meadow 3695044 11 Sept. wS 1235 }144 ! 1.13, 1} o
Black Avon 5945044 11 Sept. wS {240 !124 ! 099 1 o
Cape George 5815078 10 Sept. wS }235 !116 ! 0.99 t, o0!
Dunmaglass 5625061 10 Sept. wS {235 {125 | 098, o! o!
Dunmore 5835042 11 Sept. wS 1225 111 ! 0.83} 0! o0!.
Georgeville 5775074 10 Sept. wS {230 128 ! 099 : 1}{ 0!
Greendale 5745069 10 Sept. wS }235 {140 ! 1.09{ o} o}
Havre Boucher 6165058 11 Sept. wS 1230 1124 | 095 o) 1}
Lakevale 5825068 10 Sept. wS (235 133 ! 1.04 ; 0o} 1}
Lanark 5825056 11 Sept. wS {230 ;118 |} 090 0} 0]
Maple Ridge 5675061 10 Sept. wS {235 1153 ! 1.20} 1} 1!
Maryvale 5735065 10 Sept. wS 1240 !152 ! 1.22{ o} o}
North Grant 5755056 10 Sept. wS (238 157 ! 1.24 } o} 1}
9 3 _3 ..3% +_3 3 _3 3.3 _3 _3 _2

.3

_.3

Population
Density
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NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.
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[} ] ]

] [} []

Branch Size { Defoliation |} Population !

Location UTM GRID Date Tre) 1(LAB SUM ONLY)! ‘Density ¢

Number 1990 Sp.}-=—-l=m——fmmmmmeee b} e e !

Cape Breton iLen.iwid.} Area |Curr|Past|vig.|Bran! 10 m"2 !Cat.!

County icMLacM . M2 H H HER H :

=] Ben Eoin 6985094 12 Sept. bf {247 !151 } 1.2 14 2} 3¢ o! o) 72!
~ Big Ridge 7135088 13 Sept. bF 1229 190! o0.82! 0! 2! 3! 2! 24 ¢ L !
Frenchvale 7025109 12 Sept. bF }224 138 | 1.03{ o} 2 3! o'! o) 2!
Louisbourg 7355091 12 Sept. bF 229 135 ! 1.03} o} 2 3} o0 ! 721

Morrison Rd. 7245106 12 Sept. wS 1208 }154 |} 105} t} 1} 3'10! 95 ¢ L |

North Glen 4925078 12 Sept. bF {228 {143 | 1.0, o! 1} 3! o0 o} 2|

! 1.43) 0! 1! 3! o! o! 2!

Silvermine 7015081 12 Sept., bfF {270 1158
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NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.

- s 2} s e e e ¥ o

]

]

:

Location UTM GRID Date Tre; H

Number 1990 Sp.|} H ' H

Colchester iLen.|Wid.! Avrea !

County icH oy M2
Balfron 4845058 26 Sept. rS {236 1135 | 1.03} O
Barvachois 4785063 26 Sept. wS {188 {145 | 0.91 } 1
Bayhead 4685065 26 Sept. wS (213 135 ) 0.96 | 1
8elmont 4725029 24 Sept. bF (208 {152 | 1.06} O
Denmar k 4875060 26 Sept. wS {229 {125 | 0.96 |
Earltown 4875050 26 Sept. wS {224 1108 | 0.81 ] O
East Earltown 4905057 26 Sept. wS {173 {162 | 0.94 | 1
Irwin Lk. 4725016 24 Sept. rS (244 121 | 0.98; O
Lansburg 5055028 26 Sept. bF {237 {157 | 1.23) o
Lornevale 4505035 24 Sept. rS {182 117 | 0.71} O
New Annan 4765053 26 Sept. rS {220 {107 | 0.78}) ©
Newton Mills 5075009 26 Sept. wS 206 {152 | 1.01} O
Nuttby 4825044 26 Sept. vS 1229 1142 | 1.09}{ O
Stewiacke 4754997 24 Sept. bF 1256 1122 | 1.044 O
Tatamagouche 4745058 26 Sept. wS (207 | 95 | 0.66 } 1
Up.Stewiacke 4985006 26 Sept. wS {208 135 | 0.92 ¢ O
valley 4855025 246 Sept. vS (211 {133 | 0.94 ) O
Warwick Mtn. 4695051 26 Sept. wS 1197 1125 0.82; O

r A 3 3 3 3 _3 3 .3 _.3 .

N

WNWWOOUW=0NOOOO0OO =0

Population
Density
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NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.

o 0+ P T Y T 2 P T o s e T e S P o Gl ot S D s et el D G D Sk D G D b e S S S S e . S S T e e e e S e Y e D B P D D Gt W S TSP T e et T B S M e e o o e
o o - i e D = S T T o o e . P S i A A U T . S A e S S D D S - R S et o e T e o e o o T o T o o e e o o e A S G e e S s e e A = ——

(]
[}
Population H
[ ]
[}
[]

] []
] []
' ‘
Location UTH GRID Date Tre; 1(LAB SUM ONLY)} Density
Cumber land Number 1990 Sp.)-——-}-—-—-wmmreune QSR D b e !
County iLen.{Wid.{ Area (Curri{Past|Vig.|Bran} 10 m"2 |Cat.}
(€ast) icM o) M2 ' ! ! ! ! '
Beecham Sett. 4235089 08 Sept. wS 1216 | 98 | 0.70{ 0, 0} 3, 0} o) 2,
Chapman Sett. 4285085 08 Sept. wS {225 {140 | 105 o{ o} 3}{ o o) Z.
Cleveland Brk. 4205045 09 Sept. vS 1225 1117 | o884} 0} 0} 3 0, o) 12
Conns Mills 4445069 07 Sept. wS 1225 | 80 | 0.60) 0o! o} 3} 0} o) z1
E. Southampton 4085050 09 Sept. rS §225 {121 0.91! 0 0{°-3} 0} o: 2}
Fort Lawrence 4055082 08 Sept. rS 1225 {122 | 0.92{ 0 1} 3, 1, 11§ L
Gulf Shore 4545078 07 Sept. wS 1225 (124 | 093! 1} o}f{ 31 3, 32, L
Lake Killarney 4315078 08 Sept. vS 1225 {140 | 1.05! 0! 0} 3} 0, 4] i r 4 i
Little Forks 4095063 08 Sept. rS {220 {104 | 0.726} o} o} 3 O} o Z.
MacLellans Brk. 4135081 08 Sept. rS {225 {112 | 0.84} 0} 0O} 3| 1} 124 L
Mahoneys Corner 4535060 06 Sept. bS $215 {100 | 0.72% o} 1} 3 0, o! 71
Malagash - 4695069 06 Sept. wS 230 {120 | 0.93}, o) 1t} 3} o0} o) 7 E
Malagash Pt. 4785071 06 Sept. wS 1225 {110 | 083! 1} 0O} 3 0}, o) 7|
Middleboro 4545048 07 Sept. vrS {230 | 97 | 0.74 } O i 0 i 3 i 0 i 1] i y4 i
North Wallace 4655075 07 Sept. rS 1221 {135 | 0.99, 0, 0, 3; 0 0., 2,
Oxford Juncton 4325059 06 Sept. rS (231 {110 ; 0.84}, 0} 0 3, 1} 12 ) L ¢}
Pugwash 4465077 07 Sept. wS 1223 1194 | 1.45) 14V 1} 3 3 2t ) L |
Ripley Loop 4305073 08 Sept. rS 1223 {108 | 0.81 1 0} 0¢ 3} 0, o! 2 E
Roslin 43950446 08 Sept. rS 1220 | 87 | 064 0O} 0} 3 0} o 7,
Salt Springs 4215057 09 Sept. vS 1225 $123 | 0.92] 1} O i 3 i o\ o i r4 i
South Athol 4045053 09 Sept. vrS 1227 {117 |} o.88} 0o} 0} 3 0, o0, Z.
West Leicester 4125071 08 Sept. rS {224 {103 | 0.77, 0} 0} 3} 1} 13} L i
Westchester Stn. 4445052 06 Sept. rS 1222 115 | 0.8} o} 1t} 3} 0 o! 2.,

— . ————— " Y v D P P o b S GO . P S o i o T 7 P P = T At D S e S S T v o = o o =
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NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.
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Location
Cumberland
Sounty
(West)

UTM GRID
Number

Date
1990

- - -

Population
Density

- -t A P G A R G WD D R D D WP G G WP S e P G S D e S R A RGP A G G D D TR S P Ch LR G B S O D G D P D R G A G N D R G A S G e S S G0 AR G D G G G D D G A e a

Allen Hill
Beaver Brook
CMU Camp
Eatonville
Pive Isl.Park
Fowler Brook
Harrison Rd.
Harrison Sett.
Henning Brook
Lakelands
Lynn Mtn.
Minudie
Murphy Brk.
New Prospect
Newton Lk.Rd.
North Greville
Ragged Reef
Rams Head
Sand River
Shulie

Smith Hollow
station Rd.
Twelve Mile
Two Rivers
Up.Bass Rvr.
Welton Lake
W.Apple Rvr.

3655027
4225030
3945050
3545028
4185027
3625032
4015066
3925040
3665034
3935037
4135035
3965071
4305039
4015030
4295031
3785031
3855058
3835031
3665039
3785051
3935031
4025044
3845044
3835056
4385032
3825038
3545034

25
24
24

¢ e e

A VNN POANNRNOUNAOUNOVWOSNOWVWOVOVWOENNIOON®
NN OUNODOWNHFINOAYVONAWEE AN aNnO
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NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.

-----------——--------—--------—-—-—--————----—-.------—--—---_—-------——-------—--------——-----—--
----------——-----------——-—-—-—-—-----——-—-—----------—----_--------—-------—--------——-—--—-—--

]
]
Population !
H

[ ] [}

1 ]

1 1

t ]

Location UTM GRID Date Tre} { (LAB SUM ONLY)! Density
Number 1990 Sp.}---=}-c--loccacna-a e e e T !
Digby iLen. Wid.] Area |Curr|Past}Vig.!Bran! 10 m"2 !cCat.!
County {CM fcM}) M2 H i H ' ' !
Barris Deadwater 2744958 30 Aug. bF (288 159 ! 1,83 7 14§ 1% 2% 0 0} 2}
Lake Joli 2954928 30 Aug. bF 1237 1142 ! 1.12 ¢ 14 1%t 30 o 0! 2!
Langford Bog 2754910 30 Aug. bF {280 179 ! 1.9 1} 14 2} 1! 6} L |
Lansdowne 2884939 04 Sept. bP (221 133 ! 0.9 { 0} 1¢ 1} o 0 2}
New France 2754910 04 Sept. bF }225 160 ! .20 0o} 1% 21} o0 0o: 2!
North Range 2734930 04 sept. bF 1232 }146 ! 1,13 0} 1¢ 1} o} 0} 2!}
Tom Wallace 2894930 30 Aug. bF 239 (197 ! 1.56¢ ¢ 141 1} 33 1! 6 L !
= Tuskett Falls 2604862 28 Aug. rS }235 170 ! 1.34} 1} 1% 3% o0 o} 2!
= Wentworth Lake 2744897 28 Aug. bF (253 }149 | 1.26} 1} 14¢{ 2% o} 0! 2z
Heymouth Mills 2674924 28 Aug. bF (247 (146 ! 1,227 14 14 3% 0 o 2}
NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.

"""""""""" : ! ! ]
H Branch Size i Defoliation | Population H
Location UTM GRID Date Tre! {(LAB SUM ONLY)! Density !
Number 1990 Sp.i-=-=}-=--}-=mmmm=-- R R e e ==mmmmmo- '
Guysborough iLen. {Wid.| Area |CurrPast}vig.}Bran} 10 m"2 !Cat.!
County tCM{CH ] M2 | ! ' ' ' ' '
Boylston 6155031 06 Sept. bF 1225 {162 | 1.22 7 14} 1¢ 3% 3} 25 ) L !}
Country Hbr. 5905018 05 Sept. bP §225 |121 | 0.9} 0} O} 3} 0} o} 2z}
Goldenville 5774996 05 Sept. bF {225 {122 | 0.92; 14 o0} 3} 1} 11} L |
Lincolnville 6135040 05 Sept. bP {225 {137 | 1,03 1¢{ 1} 3¢ 0! 0! 2z
Mulgrave 6255051 05 Sept. bF {1225 154 | 1.16 ¢ 1 ¢ 1} 3% 7 61! !
Smithfield 5685013 05 Sept. w8 225 {133 | 1.00} 1! 0}{ 3} 0! o 2!

: - - - e - = - = D e - - = = ———
- e T YR D R S m R G ST WP P P S e S S WD R MR D P W W A R D D S T D AR R R R AR S A e Te WP e - - -
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NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.

—.--——-—-_--——_——-—-—_.—_—-———_—-——————-———————-—-————---——__-.--..-____-——__..-..———__..——_.-———__-..—..______
I 3 T 31—t e e D et e 3Tttt 3 $ o= b el e

i : ' '
' Branch Size ! pefoliation | Population E
Location uUTH GRID Date Tre! 1(1LAB SUM ONLY)i Density i
Number 1990  Sp.j----i----i-m------- R B .
Halifax ‘Len.!Wid.! Area |CurriPasti{Vig.{Brani 10 m"2 iCat.;
County ' ‘cHicM ) M2 : H H : ' H
Anti Dam Flowage 5384995 04 Sept. bF 1240 {173 | 1.3 o O ' 3% 0} o) Z}
‘Indian Hill 4124951 03 Sept. bF (265 1183 | 1.65! o} 1tV 31 O ' o 2 !
MaclLeod Lake 50249068 04 Sept. bF !255 1146 | 1.24! o} o 3 ' 0} 0o Z.
Muskrat Lake 4254957 03 Sept. bf !243 {161 | 1.32{ 0} O ' 3} 0} 0 i z i
0ldham 4594973 04 Sept. bF 1238 {175 ; 1.39 ) o} O ' 31 0} 01 2
Porters Lake 4734956 04 Sept. bf $240 (154 | 1.23) o} 04. 3 ' 0 o) 2 E
River Lake 5194974 04 Sept. bF !240 }155 | 1.24) 1t} 1] 3 H T 8! L |
ship Harbour 5114962 04 Sept. bF !240 }140 | 1.12! o} o} 3, O \ o Z E
stilluwater Lake 4334950 03 Sept. bF 1239 1147 | 117 14 1ty 3 ! o} o) Z 4
Waverley 4544958 04 Sept. bF 1240 187 | 1.s0! o) o} 3 O H of 21
NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.

sEmmmmmmmmmeRmEmTTTTTTT E— : : H
H Branch Size ! pefoliation |} Population '
Laocation UTM GRID Date Tre} i{LAB SUM ONLY )} Density \
Number 1990 Sp.l-—--}=-~——{-—S=——--- t=-- fommm ettt ety '
Hants ‘Len.|Wid.} Area ‘Curr !Past {vig.iBran} 10 mn"2 ECat.:
County ' CM ) CM | M2 H H 1 H : ' :
Admiral Rock 44675002 046 Sept. bF 1235 1185 ! 1.45! o! 0o} 3, O H oV 7
Cgpe Tenny 4385012 06 Sept. bF {240 {182 { 1.46 1 0 0 3 b 04 0 Zi
Lacy Mill Lake 4344964 06 Sept . bF ;240 1147 | 1.18 : o) 0o} 3 | 0 ; 0 | 2 |
Stanley 4255000 06 Sept. bF }240 {181 H 1.45 : o o} 3 : 0 : 0 : y 4 :
Up. Falmouth 4014977 06 Sept. bF 1240 (148 | 1.18 ; o! o} 3 O | 0 : Z :
Up. Kennetcook 4495006 06 Sept. bF 240 (159 | 1.22, 0} o4 3% 0, o) Z .

.3 3 .3 3 _3 __3 .3 .3 _3 _3 .32 _.3 __3 3 _ 3
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NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.
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] ] 1 ]

H Branch Size ! Defoliation | Population H

Location .. UTM GRID Date Tre; 1(LAB SUM ONLY)! Density :
Number 1990 Sp.}-——-}-—-f-————- { - e e Bttt s '

Inverness iLen.iWid.! Area {CurriPast}Vig.{Bran} 10 m"2 |Cat.)
County icH ey M2 ) ! : ' ' : '
Belle Cote 6485145 04 Sept. bS {122 | 73 | 0.30{ o} 1} 3} 0} o) 721
Belle Cote 6485146 06 Sept. wS {155 1129 | 0.67 ¢ 1} O}y 31 24 356 )} H |}
B8ig Intervale 6595146 05 Sept. wS (148 {113 | 0,63 1} 1§ 2%V10, 158 { M |
Black River 6295110 05 Sept. wS (177 {104 | 0.6} 1t 1} 3% 11} 181 } M|
Boyles Hill 6325116 07 Sept. bS 162 {153 | 083} 0}-0} 31} 6 731 L |
Chimney Corner 6415138 05 Sept. wS 1174 1112 | 0.5 1} 1} 3112 184 | M |
Creignish Mtn. 6235062 10 sept. bS {195 (162 | 1.03} v+{ ¢ 3§ 21 19 } L |
- Dunvegan 6355129 03 Sept. wS 161 | 89 | 0.48 % 1} 1} 2} 41} 853 | E |
= Emerald 6485132 04 Sept. wS {176 ;118 | 069 0¢ 0 0} 5 72V L
“ Frasers Mtn. 4585136 05 Sept. bF (220 {170 |} 1.2 1§ 1{ 3} 3% 24V L}
Grand Etang 6505154 05 Sept. wS {165 {121 | 0.7 ¢ 2} t{ 318} 269 ) M|
Hayes Rvr. 6345107 07 Sept. wS {198 (113 | 0.7 t{ o} 3} 4| 54 ) L |
Inverside 6325121 03 Sept. wS 186 1112 } 0.9 0} 1} 3% 20! 290 | M}
Little Judique 6195089 10 sept. bS {186 {137 | 0.866 4 0, 0, 3, 61 70 L |}
Mabou Hilands 6235109 10 sept. wS 198 (117 | 0.77}, 04 0} 21} 2 26§ L |
Margaree Forks 6455132 06 Sept. bs {187 {159 | 1.00 o} o! 3! 4 40 } L !}
Matheson Glen 6475113 05 Sept. wS {208 $132 | 0.92¢ 1t} 1}V 3112, 130 } M |
Mel ford 6345082 10 sept. wS 209 1SS | 1.08{ o) o!{ 3! 10! 92 \ L |
N.E. Margaree 6545131 06 Sept. bS (202 !144 | 0.9 0} 0{ 3¢ 1} 10 L}
Plateau 6525161 04 Sept. wS (172 | 98 | 0.2} 2% 2} 31} 16} 283 } M !
Pleasant. Bay 6665187 14 Sept. wS {183 106 | 0.64}, 0} 0o} 3! B} 125} M|
Port Hastings 6235056 05 Sept. wS 148 1127 | 0.3} 1, 1} 3!) o0} o 2}
Port Hood 6155096 07 Sept. wS |142 |158 | 0.725{ 0} O} 3} 9 121} M}
Scotch Hill 6455140 04 Sept. WS 194 1146 | 0.94; 0 O} 0} 5, 53, L ¢
Sight Pt. 6235116 05 Sept. wS {191 {126 | 0.80 ; 1} 1 225, 312 { H |
Stewartdale 6435095 05 Sept. wS 1176 1132 | 0.78! 1{ 0o} 3! 4. 51§ L
St .Rose 6415134 03 Sept. wS (150 1126 | 0.3 ) 1V 1} 3120} 316 )} H |
Tower Rd. 6625178 14 Sept. bF {206 {133 | 0.92¢ 0o} o) 3% 01 o) 7|

—— D e ot " U e B i B9 B T U i e e e i il . Y T P T e . . T S e S T s o T i T e D e T e T e B D S D T B D et e o B e A P A A S M A W WY " —— ' —— Y —
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- NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.

] 1
] ‘
Branch Size H Population H
Location UT™ gRlD Date ;re. ' . E(LAB'SUM ?NLY): Oensity E
Number 1990 Py ——————— R R e T e et L S BT TR H
Kings iLen.!Wid.} Avea (Curr)PastiVig.!Bran} 10 m"2 !Cat.!}
County I, I o I - S : H ' H H H
Aylesford Lake 3484981 06 Sept. rS 1225 138 | 1.04{ 0! 0o 3% 0! o) 7!
Bishop Mtn. 3434989 06 Sept. WS (225 1119 | 089 1} o} 3¢ 1} 11§ L}
E. Dalhousie 3604951 06 Sept. wS 1225 {140 |} 1.0} o) o! 3} o o!) z!
Forest Hill 3934989 06 Sept. wS {225 {135 | 1.001} o!{ 0! O} O o' 7}
Lake Paul 3674970 06 Sept. rS 1225 ;137 | 1.03{ o o} 3 8 78 , L i
Scott "s Bay 3925017 06 Sept. bF 1225 1130 | o.98{ 1} o! 3.. o} o Z|
South Alton 3794984 06 Sept. bF {225 1134 | 1t.010! o! o! 3} o0 o! 2}
Victoria Hbr. 3534996 06 Sept. wS 1225 {101 | 0.726} o} ot 3} o0} o) 7}
Wwhite’s Cnr. 3665001 06 Sept. wS $225 {112} 0.84 ! O} O! 3} 2! 24\ L
NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.
:::’_‘::::.‘:==============================?==========='—'-—————:—?—------—---——_E____—_._____________?
H Branch Size ! pefoliation | Populgtion H
Location UTM GRID Date Trei ' E(LAB.SUM QNLY)E Density E
’ Number 1990 Sp. |-~ == ettt Rttt Rl S it '
Lynenburg Len.!Wid.! Area -|Curr|Past{Vig.|Bran; 10 m"2 |Cat.|
(] ] ] -~ 4 ) [ ] ] [] ] []
Cqunty 1 CHM CH M"2 ' ' H ' ' ' H
East River 4034938 12 Sept. rS 1235 {114 {  0.89 1 0! 0! 31 0! 0} z!
Garber Rd. 3714912 12 Sept. vS {217 {134 | 096! 0! 0o} 31} 0} 0 : y4 :
Hemford 3584928 12 Sept. bF {240 {143 H 1.17% o, 0} 3} o0} 0 : z ;
Lake Darling 3834952 12 Sept. bF 1205 1164 | 1.13{ O E 0) 3} o E 0 , z '
Windsor Rd. 3994938 12 Sept. vS 1230 {110 | 0.85; O : o i 3 5 0 | 0 : z :
whitford Lake 4084942 28 Aug. TS 1221 {151 | 112 14 0t 3% 14 94 L,
S 3 3 __3 .3 3 .3 .3 3 3 3} 3 .3 __3
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B e e e e e o o o oo o o o o 2 0 0 0 O o o e S 0 S U0 P P D D D P S s e s . VU N PP Y WIS P e S e o . . G Y G S S P S S A e A S P S A S P T e S A P A A ke St e T S P 4B e S e S

.3



—3% T3 73 7% % T3 T3 T3 T3 T3 T3 T3 T3 T3 U3 T3 73 73 73

NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.

[} ] ] ]

] ] ] ]

H Branch Size { Defoliation | Population H

Location UTM GRID Date Tre) {(LAB SUM ONLY)! Density 1
Number 1990 Sp.{~---{-=-=|~mmmmm——- jme—- R Ll e e e L RS '

Pictou iLen.!Wid.! Area |CurriPast!Vig.{Bran} 10 m"2 |Cat.|
County M e M2 | ' H : : ' !
6 Mile Brook 5055046 11 Sept. bS 1194 (116 | 0.726 0} 0} 3, 0} 0 7
Alma 5185044 12 Sept. wS (144 (114 | 0.3, o{ 0! 3} o0 o, 2!
Avondale Stn. 5535055 18 Sept. wS {185 {120 | 0.73} 1§ 1} 3¢ 8} 110 } M
Benbie Brook 5105040 17 Sept. wS {210 {125 | 0.87{ 0o 0} 3} 4 46 ) L |
Black River 5015056 11 Sept. wS {153 {115 | 0.8} 0oi-0} 0o} 0} o! 2}
Cape John 4925070 10 Sept. wS {170 {170 |} 0.93) 1 1} 3 i 7 754 L}
Dalhousie Mtn. 4995045 18 Sept. wS {165 | 80 | 0.44 ) 0) 0} 31 0} o! z!
= Egerton 5405051 18 Sept. wS 160 {115 | 0.1, o} o} 3} 0. o, 71!
8 Elgin 5255032 17 Sept. wS {190 {125 | 0.80! 1} o} 3 4, so ! L |
Granton 5205050 12 Sept. wS {194 (106 | 0.720, 0} o} 3} 0, o) 2!
Gunn Rd. 4975060 10 Sept. bF {224 {158 | 117} o) 0} 3% 2. 17 L,
Hardwood Hill 5125056 11 Sept. wS 1168 110 | 0.2!) 0o} 0} 3} 5 80 |} L !}
Hedgeville 4985066 10 Sept. wS {159 {130 | 0.8 1} 1§ 3} 34 44 ) L |
Loch Broom 5175054 12 Sept. wS {150 § 97 | 0.49! 0! 0} 3 0} o) 2}
Loganville 4965052 18 Sept. wS }180 {175 | 1.08! o} 0o 3 O} o! 7
Meadowville 5075058 11 Sept. bf 1188 {130 | 0o.81, o!{ o} 3 O} o) z!
0ld uoodburn Rd. 5325051 12 Sept. wS {177 | 89 | 0.52) 0} 0o} 3} 21 38 ] L !
Otter Rd. 5175064 13 Sept. bS {180 }160 0.93) o! o} 3% 1 11 ! L !
Piedmont 5485050 18 Sept. wS {180 {115 | 0.71 ) 1t} 11 3%V 34 42 1 L |
Ponds 5575059 18 Sept. wS {170 {120 } o0.68. 1} 1 i 31 3| 44 ¢ L !
Porter Rd. 5035051 11 Sept. wS 1172 | 90 | 0.52) 1} o} 3| 9. 172 ) M !
Protection Rd. 5085064 10 Sept. bF {119 | 97 | 0.3} o! 0o} 3| 0 01 Z.3
Roys Island 5375056 12 Sept. wS {168 | 77 | 0.43} 1} 0} 3, 2 E 47 { L}
sutherland Rvr. 5395046 18 Sept. bF {185 | 95 | 0.0} 0} 0, 3 E 1] : 0 E y E
Up. Mt. Thom 5005038 17 Sept. bF {225 {155 | 117} 1y o} 31 31 261 L
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NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.

o > o e o e e il P T o e i B YD G D B o B o e S0 A M e A A AR Gw S SR T e m s SN T IS SNEE

- i e S S Y S S s e ot A D D WP S e D SHD WP TYD W T = S
PP 333 3113 3 -4+ p+ 32 2 2 bl Ll ket

Location

Queens
County

Bon Mature Lake
Conway Brk.
Masons Rd.

Ten Mile Lake
Wilkins Siding

P 1 > 11—+
L R R TR R m @I e e -

Locat ion

Richmond
County

Barra Head
Lochside

Lr. St. Esprit
Macleods Lake
Martinique

‘ [ ] ]
. ' [} \
: Branch Size ! pefoliation | Population H
UTM GRID Date Tre)} '(LAB SUM ONLY )} Density H
Number 1990 Sp.l-——=}=m——}=wmmmmmmm B et '
iLen.jWid.{ Area ‘CurrPast {Vig.!Bran} 10 m"2 |Cat.;}
tcMicn ) M2 H H H H H '
3484886 14 Sept. bF (228 (156 ! 120! o} o} 3§ 2 H 17, L
3274885 14 Sept. bF (205 {117 | o80! 0} O} 3, O H o) 7.
3224501 14 Sept. bF {221 137 H 1.02! 0} 0o} 31 1 ! 10} L}
3534894 14 Sept. bF {209 {154 \ 1.07! 0.} o{ 3, O, o! 7
3404864 046 Sept. bS {210 ‘138 | 0.97: 0 1| 3 ! 0} o!) 7z
NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.
=====""":"':::::-""—=========':_‘============_=?==--===-..===_._._=__-.=_
H Branch Size ! pefoliation | Population H
UTM GRID Date Tre} '(LAB SUM ONLY )| Density !
Number 1990 Sp.i-—--i-——=}--——=——== R Rttt Rttt Rttt ettt '
‘Len.iWid.] Area ‘Curr|Past jVig.}Bran} 10 m"2 ;Cat H
'gcMicMt Mt2 ' : ] H H '
6725060 28 Sept. bF 1212 {101 H 0.71! o} 0o} 3 HE 1 I o) 7,
6835071 28 Sept. bF 1220 1157 1.15! o! o}t 3 HE I o) Z\
6975061 28 Sept . bF 5221 5105 E 0.;; E g E g E g E é E lg E ; E
6935067 28 Sept. bF 226 1116 0. H H H H H H H
6505046 06 Sept. bF {209 (113 | 0.79) 0} o} 3% 0} o' Z21|
Yy ¥ _ 3 2 _ 3 F: 3 3} .3 .3 __3 _.3 _3 3
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NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.
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] | [} [)

] [] [] ]

H Branch Size { Defoliation ! Population H

Location UTM GRID Date Tre; 1(LAB SUM ONLY)! Density :
Number 1990  Sp.}-~-—}-mmefmmmmmee D Dl Lot [N :

Victoria ilen.iWid.! Area |Curr|Past!Vig.!Bran! 10 m~2 Cat .|
County 1 CMH CM ) M2 ) ' ' ' H : H
Big Barren 6675125 05 Sept. bF (160 {140 | 0.724} 2 1 3’: 16 | 217 4+ M}
Branch Pond 6945180 13 Sept. bf {225 112 | o84} 0, 0! 3} 0! o z!
_ Cape North 68995194 14 Sept. wS {230 !104 ! 0.80; 1| 1} 21! 14} 172t M}
S Fire Camp 6675138 05 Sept. bF {260 {140 ! 1191 24 1} 328! 235 { M|}
Gold Brook 6595122 05 Sept. bF {218 {149 | 1107 1} 1} 3) 1! 24 L}
Green Cove 7015181 13 Sept. bF (225 {100 | 0.75¢ 0, o} 3! 5! 67 V L |}
Highlands 6775157 12 Sept. bF {230 {109 ! 084} 1) t} 3! 0! o! z!
Highlands 6685140 11 Sept. bF (230 {110 ! o8¢ 0o} 1} 2} 0! o 2!
Kellys Mtn. 6915124 11 Sept. bF (234 {113 |} 0.8 2¢ 1] 2116} 182 { M|
Mile 2 6645112 05 Sept. bF {240 {130 ! 1.04} 0} 1§ 311! 106} M !
Mile 8 6685120 05 Sept. bf 201 102 ! 0.9 ¢ 1§ 1} 2% B! 116 } M}
Shore Rd. 8975155 13 Sept. wS }240 !104 ! 0.83: 1} 1} 2} 5! 60 | L !
St. Columba ‘6665094 05 Sept. bF !240 1134 | 1.02}, 1} 1} 3} o} o 7|
St. Marg. Vil. 6925206 14 Sept. bF (225 |} 90 | 0.68F 2, 2% 2! o0 o 7.
Timber Lake 6795137 12 Sept. bf {235 {104 ! 0.82.¢{ 1} 1} 2! o0 o) z}
We. Middle Rvr. 6585106 11 Sept. bF (235 }104 | o.82¢{ 1{ 141 2} 6} 74 | L |}
Wreck Cove 6895159 12 Sept. bF {225 !100 ! 0.7, o! 0o} o} 0! o! 2}
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NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.

===========3==========================:=’—‘:=========:::::::::::::::::====================:=======:=

' H : '

. H Branch Size 1 DOefoliation ! Population H

Location UTM GRID Date Tre! 1(LAB SUM ONLY)! Density H

. ‘ Number 1990 Sp.}-=——f-mtmmm (R R e [ !

Shelburne iLen.Wid.! Area iCurr {Past {Vig.!Bran! 10 m"2 ‘Cat.!

County rCHiCcH ) M2 i H H H H H

Four Mile Brook 3204881 12 Sept. bF 219 !149 ! 1.09) 0! o! 3! o o! z!

Up. Clyde Rvr. 3034862 27 Aug. bF 1265 {150 ! 133} o} 1! 3 7 0} o 72|

Upper Ohio 3044872 27 Aug. bF 1244 114 ! 092} o0i-0! 3 1 o} o 2!
NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET'1990.

========================================?=========='—‘========?===-——=——.--—_—;————-———-—-_.—-—--_—E

H Branch Size { Defoliation ! Population !

Location UTM GRID Date Tre! E(LABlSUM QNLY)E Density i

' Number 1990 Sp.j--—-{-—==feummmms R ey sy --mmoee- ;

Yarmouth iLen.jWid.! Area :Curr:Past:Vig.:BranE 10 m"2 ECat.i

County rcnicm ! M2 ) i : ' ' d !

Kegeshook Lake 2754873 31 Aug. bF (240 {108 | 0.87 ¢ 0 E o 5 3 E 0 E 0 E z E

Kemptville 2724881 31 Aug. bF {223 148 | 1.10 E 0 ' 0 : 3 = 0 | 0 ! Y4 '

Pubnico 2784844 28 Aug. wS 255 {110 ! 0.9, 0,; 2 2 0! 0, 72!

e e € A o T . T > " ——— - —— ——— ——
-
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NOVA SCOTIA SPRUCE BUDWORM L-2 SUMMARY SHEET 1990.
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H Branch Size ! Defoliation ! Population H

Locat ion County UTM GRID Date Tre} 1(LAB SUM ONLY )} Oensity !
A Number 1990 Sp.}-——m}-—- R R !
Bowater iLen.{Wid.} Area |Curr{PastiVig.|Bran} 10 m"2 !cat.!
Mersey icH b cH ) M2 ' ' ' ' H H
East Virginia Annapol is 3004945 24 Sept. bF {254 [148 | 1.2} 1} 0o} 3% 0} o z}
Long Lake aAnnapol is 3234944 25 Sept. bFf {250 1100 | 084} 0 0} 0 O, o z
Maitland Bridge Annapolis 3214926 24 Sept. bF 1278 {192 | .27y ot 1} 3! 0} o' 2!
Round Lake Annapolis 3434926 25 Sept. bF 1271 {170 | 1.5, o!{ o} 3} 1} &) L}
Torbrook Annapolis 3504975 25 Sept. bF 1230 1133 | 1.02{ o}, o} 3%} o0} o} 7}
Victory Annapolis 3024937 24 Sept. bF {317 {200 ! 2.1, o) o! 3! 0 ol 21}
uwest Dalhousie aAnnapol is 3244958 25 Sept. bF {277 1185 | 1.72, o 14} 2, 0} o, Z
S Barris Oeadwater Digby 2744958 30 aug. bF {288 }159 | 1,53 +¢{ t¢{ 2% o0} o} 7
o Lake Joli 0igby 2954928 30 Aug. bF 1237 {142 | 1.2} 14 1} 3% 0 o: Z |
Langfaord Bog Digby 2754910 30 Aug. bF {2080 {179 | 1.69} 1} v} 24 1} 61 L |
Tom Wallace Digby 2894930 30 Aug bF 1239 {197 | 1.5 ¢ 1t} 1} 3 1} 6% L |
Tuskett Falls Digby 2604862 28 Aug. rS {235 {170 | 1.34) 1} 1) 3¢ o0} o) z}
tentworth Lake Digby 2744897 28 Aug. bF (253 |149 | 1.267 14 1) 2% 0} o) 2}
Weymouth Mille  Digby 2674924 28 Aug. bF {247 {146 | 1.22) 1% 1} 3} o 0! 7}
Whitford Lake Lunenburg 4084942 28 Aug. S 221 {151 |} 1.2 1}y o¢{ 3} 1} 94 L}
Bon Matuve Lake Oueens 3484886 14 Sept. bF 1228 156 | 1,20} o} o} 3} 21 17! L !
Conway Brk. Queens 32748685 14 Sept. bF 1205 {117 |} o8B0} 0 O} 3} 0} o! z!
Masons Rd. Queens 3224901 14 Sept. bF 1221 {137 | 1.02}), o} o! 3¢ 1} 10} L
Ten Mile Lake Gueens 3534894 14 Sept. bF 1209 {154 | 1.07; 0o} 0o, 3: 0 o 2 E
Four Mile Brook Shelburne 3204881 12 Sept. bF 1219 149 | 1.09), 0o 0, 3¢ 0} o{ 7|
Pubnico Yarmouth 2784844 28 Aug. wS 1255 {110 | 096 0} 2 2! o0} o) 21|

o e o o . S e e ot o - - 2 —
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X. APPENDIX 4
110

status of hemlock looper


saknight
Typewritten Text


3 738 713 7™ 3 T3 T3 773 773 T3 T3 T3 T3 —3 T3 T3 T3 T3 T3

T11

DEPT.of ILANDS & FORESTS
HEMLOCK LOOPER SURVEY 1990

P Tl T T D —

County

|
]
]
1
|
|
|
i

Colchester
Cumberland
Colchester
Colchester
Colchester
Colchester

Cumbeyr l1and
Cumberland
Cumber land
Cumberland
Cumber land
Cumber land
Cumberland
Cumber land
Cumber land
Cumber land
Cumber land

Guysborough

Pictou

Pictou

Pictou

Colchester
Colchester
Colchester
Colchester
Calchester
Colchester
Colchester

Location UTM GRID No. Eggs/Branch
Number | -

ZONE 020 | Fert|SteriPara!Sum

: : ' H

Kemptown 49350346 | 0.5} O 1.7 (2.2
Wentworth Center 4585057 { 0.5} O} O 0.5
Warwick Mtn. 4675053 | 0.2} O }0.2 (0.5
Millbrook 4715056 { 0.2} 0} o0 }o.2
Camden 4835015 { 0.2 { O 0.7} 1
Greenfield 4895024 | 0.2 0.2 ) 0 !0.5
Wallace River 4585072 | o) o! o! o
Diligent Rvr. 3865028 | o} o} o! o
Diligent Rvr. 3855031 | o! o} o! o
Rvr.Philip Cntre. 4255054 | 0O} o0 1}t1.2 (1.2
Diligent Rvr. 3845032 | o} ot o! o
Thompson Station 4375057 | o} o} o} o
Diligent Rvr. 3885029 | 0o} o010.2 10.2
Diligent Rvr."A" 38465028 | oO{ o (0.2 (0.2
Chignecto Sanct. 3925050 | o of{ o} o
Diligent Rvr."B*" 3865028 | o! o! o} o
Diligent Rvr. 3875029 | of o} o} o
Aspen 5745016 | o! o0 1}0.5 {0.5
Georgeville 5755075 | o! o0 }!0.2 (0.2
Rocky Mtn. 5615025 | o! o} o! o
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XI. APPENDIX S5

Herbicide use in 1989 and propbsed for 1990
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TREATED HECTARES 1989

OWNERSHIP METHOD HERBICIDE

CROWN AERIAL VISION
GROUND PRINCEP

VELPAR

VISION

*TOTAL OWNERSHIP CROWN
PRIVATE AERIAL VISION
GROUND PRINCEP
VELPAR
VISION

*TOTAL OWNERSHIP PRIVATE

TOTAL

PROPOSED HECTARES 1990

OWNERSHIP METHOD HERBICIDE

CROWN AERIAL VISION
GROUND GAR/VIS

GARLON

VISION

*TOTAL OWNERSHIP CROWN

PRIVATE AERIAL VISION
GROUND GARLON

LON/VIS
PRONONE
SIMIZINE
VELPAR
VELPAR L
VISION

*TOTAL OWNERSHIP PRIVATE

TOTAL
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TREATED
HECTARES
3 659.80
.00

.00

6.50

3 666.30
6 896.00
21.70
118.90
662.90

7 699.50

11 365.80

PROPOSED
HECTARES
4 583.00
12.00
.38
46.00

4 641.38

7 648.90
.18

.24
451.90
7.90
14.60
20.00

1l 993.60

10 137.32

14 778.70 -



Doc.: 0413J
1990 NEW BRINSWICK PROTECTION PROGRAM AGAINST SPRUCE BUDWORM

(Prepared* for Annual Forest Pest Control Forum, Ottawa, Nov. 20-22, 1990)

Spruce Budworm Conditions in 1990

The 1990 aerial survey for defoliation caused by spruce budworm re-
vealed 60 000 ha of light, 146 000 ha of moderate, and 91 000 ha of
severe defoliation (Figure 1). Approximately 68% of the M-S defoliation
was outside the treated areas. - Defoliation was detected in largest con-

centrations throughout the northcentral and northern parts of the Pro-

vince, primarily in Restigouche, Gloucester and Northumberland Counties.
Except for occasional small areas of defoliation, the majority of the
rest of the Province was undamaged. The combined area of M-S defoliation
(237 000 ha) is 40% less than 1989, and is the lowest it has been since
1967. In fact, only 4 times since 1949 has the area of M-S defoliation

been lower.

1990 Spray Program

The 1990 Spruce Budworm Spray Program conducted by Forest Protection
Limited, in New Brunswick covered approximately 533 200 hectares (Figure
2). This is 7.6% less than the 576 900 ha treated in 1989. Another 28
600 ha were sprayed by J. D. Irving Ltd. on its own freehold limits (com-
pared to 34 000 ha in 1989).

Various aircraft, equipment, insecticides, and application rates were
used (Table 1). Of the total area treated by FPL, 68% received a double
application of the chemical fenitrothion (Sumithion). About 22.3% of the
area received a double treatment of bacterial insecticide, Bacillus
thuringiensis var. kurstaki (B.t.) in the form of two products, viz.
Fatura XIV-HP and Bilodart (Table 1). A small area (0.43%) received a
single application of B.t. The remaining 9.3% received a first appli-
cation of fenitrothion followed by an application of B.t.

Spray aircraft included 12 TBMs (9 with standard boom and nozzles; 3
with prototype constant-speed electrically-driven rotary atomizers called
Sergonairs); and 17 single-engine agricultural-type small spray planes
(SSPs) equipped with Micronair AU4000 rotary atomizers. Undiluted B.t.
was applied in two applications each at half the normal rate (i.e. 2 x 15
BIU/ha) using SSPs with enhanced atomization (i.e. Micronair AU4000s with
flow rates of 2L/min/unit). Fenitrothion was applied in water-based
formulation at the normal 210 g/1.46 L/ha rate from TBMS and at 210
g/0.44 L/ha from SSPs with Micronair AU4000s or TEMs equipped with
Sergonairs. :

* N. Carter, Director
Forest Pest Management
Dept. Natural Resources and Energy
Fredericton, New Brunswick
E3B 5H1
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moderate and severe defoliation caused by
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spruce budworm in New Brunswick in 1990.

Areas of 1light,

Figure 1.
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8¢ - 2 x 15 BIU/he
Fenitrothton (210 g/ha) - Bt(1S5 Blu/. b

Bl E

ve ©

-3

Figure 2. Areas sprayed oy FPL Ior _spruce 'Enudworm c_cntrol_ in New Bruns-
wick in 1990. (Does not include J. T. Irving Ltd. crogram).
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Table 1. Areas sprayed by Forest Protection Limited for spruce budworm control
in 1990 in New Brunswick (does not include J. D. Irving Ltd. program).

c. Sprayed by FPL on J. D. Irving freehold land.
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Micronair AU4000

Hectares Alrcrart
_Treatment@ ( Thousands) Percent TypeP
One Application - Biological
30 BIU FXILV-HP/0,90 L/ha 2.0¢ ( 0.4) SSpP
Two Applications - Biological
15 BIU FXLV-HP/0.45 L/ha +
15 BIU FXLV-HP/0.45 L/ha 117.7 (22.1) SsP
15 BIU BICDART/0.89 L/ha +
15 BIU BICDART/0.89 L/ha 1.2 ( 0.2) SSP
SUB-TOTAL: 118.9 (22.3)
SUB-TOTAL BIOLOGICAL ONLY: 120.9 (22.7)
Two Applications - Chemical
210 g Fen/1.46 L/ha +
210 g Fen/1.46 L/ha 194.9 (36.6) TBM/b
210 g Fen/0.44 L/ha +
210 g Fen/0.44 L/ha 167.7 (31.4) SSP, TBM/s
SUB-TOTAL CHEMICAL ONLY: 362.6 (68.0)
One Appl. Chemical + One Appl. Biological
210 g Fen/0.44 L/ha +
15 BIU FXLV-HP/0.45 L/ha 49,7 ( 9.3) SSP, TBM/s
SUB-TOTAL CHEMICAL + BIQLOGICAL: 49,7 ( 9.3)
GRAND TOTAL: 533.2 (100.0)
a. FXIV-HP = Futura XLV HP b. TBEM/b = TBM with boominozzle
BICDART = Biodart TBM/s = TBM with Sergonair
Fen. = Fenitrothion SSP = Small aircraft with



Cooler than normal temperatures during the latter half of May
and early June retarded larval and tree develcpment. As a result the
first chemical and B.t. blocks were declared biologically ready for
treatment the evening of June 3rd - approximately one week later than
last year. By June 12th all blocks were ready for treatment., Poor
weather delayed first sprays of chemical and B.t. until June 5th and 6th,
respectively. Nevertheless, spray conditions were good for 14
consecutive days during which 99% of the program was completed. All
spraying was completed by June 26th (between 3rd and Sth larval instar).

Results of Spray Program

This year, pre-spray populations of spruce budworm larvae were
generally greater and the intensity of feeding damage was more severe
than in 1989. Once spraying commenced, weather conditions were warm
during the spray period, and rain was not a major problem. Shoot elonga-
tion and larval development were favorable at the time the blocks were
deemed ready for treatment, with shoots slightly ahead of larval develcp-
ment.

Most of this year's efforts were directed at comparing results
of the standard 2 x 210 g/ha of fenitrothion against 2 x 15 BIU/ha of
Bst., and a combined sequential fenitrothion/B.t. treatment. Comparisons
between treatments were restricted to spraying done in blocks within the
moderate to high population forecast (Table 2). From the aerial survey,
M-S defoliation was detected over 27.4% of the 70 339 ha treated with
fenitrothion, 40.0% of the 111 637 ha treated with B.t., and 20.9% of the
48 041 ha treated with fenitrothion/ B.t. The average for spray programs
(based mostly on chemicals) for the past 14 years is 17%. Spraying done
in other locations was also monitored (Table 3).

Curves of percent defoliation based on pre-spray populations
(expressed as larvae/bud) demonstrate that defoliation was generally
lower in fenitrothion areas, intermediate in fenitrothion/B.t. areas, and
worse in B.t. areas which were still better than untreated areas (Figure
3). Overall, fenitrothion had the lowest mean defoliation (18.6%),
highest mean percent reduction in defoliation (72.2%), and highest mean
corrected larval mortality (82.2%) compared to either the B.t. (37.8%;
44.3%; 46.2%) or sequential treatment (26.6%; 59.2%:; 56.6%).

Forecast of Infestation for 1991

The forecast for 1991 is for 0.99 million ha (Figure 4) of
variable (low to high) and moderate to high populations. The area of
variable populations has decreased from 0.92 million ha last year to 0.22
million ha this year. Conversely, the area of moderate to high popula-
tions has increased from 0.55 million ha in 1989 to 0.77 million ha in
1990, Overall, the forecast for 1991 is 33% lower than the forecast for

1990 (Table 4).
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Table 2. Mean larval numbers, larval mortality, and tree defol-
jation on balsam fir in treated and untreated transects
in the M-H forecast area.

Pre-Spray . Reduction in
Larvae $ Mortality Defoliation Defoliation

Block N /45-cm /bud Obs. Corr. Exp.% Obs.% Abs.* § K

Bathurst and Newcastle (W-H Forecast):

Fenitrothion - 2 X 210 g/ha

aA-10 100 16.0 .184 g8.3 76.7 57.3 17.2 40.2 71.6

A-11 25 24.7 .309 78.3 55.6 71.4 41.9 34.1 51.1

A-16 100 12.9 .205 92.8 84.8 56.4 25.6 32.2 62.9

Bacillus thuringiensis - 2 X 15 BIU/ha

A-4 100 11.8 .109 66.6 45.6 48.9 12.¢6 36.6 74.0

A-5 100 12.7 .126 70.3 51.7 51.2 21.6 30.5 60.4

A=10 75 19.4 .197 65.8 34.9 60.7 53.0 14.5 25.3

A-11 25 16.6 .132 66.7 38.7 53.7 42.1 16.4 30.9

A-14 100 21.1 .188 77.1 57.3 55.8 44.2 18.5 33.7

A-15 99 25.4 .359 72.9 41.1 73.3 60.6 18.1 26.

Fenitrothion(210 g/ha) + B.t.(15 BIU/ha)

A-12 99 7.1 .100 64.7 50.3 44.5 24.4 25.2 59.5

A-17 100 7.9 .132 76.7 59.9 47.4 16. 32.8 74.1

Untreated

c-101 75 26.4 .318 60.9 - - 83.4 - -

Cc-102 50 51.1 .486 68.5 - - 99.8 - -

c-103 75 20.7 .236 57.8 - - 74.5 - -

Cc-202 100 6.3 .091 56.4 - - 37.2 - -

* Absolute reduction in defoliation= ¥ (Exp.% - Obs.%)/N

** § Reduction in Defoliation= & (((Exp.% - Obs.%)/Exp.%) X 100)/N
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Table 3. Mean larval numbers, larval mortality, and tree
defoliation in treated and untreated transects in the
northern variable forecast area (Campbellton) and blocks
in the central and southern portions of the province.

Pre-Spray Reduction in
Larvae % Mortality Defoliation Defoliation

Block N /45-cm /bud Obs. Corr. Exp.% Obs.% Abs.* § kx

Campbellton (Variable Forecast):
Fenitrothion - 2 X 210 g/ha

A-1 50 8.1 .083 95.6 89.8 46.6 8.9 37.8 82.8
A-4 50 4.7 .062 97.7 92.9 35.4 1.6 33.8 90.5
A-5 50 4.6 .059 95.4 85.8 38.2 5.4 32. 90.0
A-8 40 5.3 .059° 98.9 96.6 39.2 9.4 35.7 89.4

Fenitrothion(210 g/ha) + B.t.(15 BIU/ha)

A-8 50 10.7 .115 81.9 69.8 54.5 14.1 41.0 74.3

Untreated
C-501 100 1.0 .014 100.0 - - 1.0 - -
c-soz 50 ,302 0046 6706 - - 1903 - -
C-503 50 11.7 .114 46.3 - - 70.0 - -
§-504 25 1203 0152 3309 - - 7709 - -
Pre-Spray
Larvae $ Mortality % Defoliation
Block N /45-cm /bud Observed Observed

Central and Southern New Brunswick:
Fenitrothion - 2 X 210 g/ha

Balsam Fir

APlg 25 1202 0135 7002 31-9
A=-20 25 14.5 .147 94.3 23.9
Untreated

Cc-419 25 3.8 .048 86.0 9.0
C-420 25 8.8 .097 78.4 22.8
Red/Black Spruce

AP21 20 1905 0193 90.7 3.0
A=-22 25 3.0 .027 90.2 0.7
Untreated 7 _

C-321 30 12.2 .089 81.0 8.7
C-322 20 907 0080 6401 10.6

* Absolute reduction in defoliation= ¥ (Exp.% - Obs.%)/N
** § Reduction in Defoliation= X (((Exp.% - Obs.%)/Exp.%) X 100)/N
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Figure 3. Comparison of relationships between expected defoliation and
larvae/bud from treated and untreated check plots in 1990.
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Between 1982 and 1986 there was a provincial increasing trend in
the percent of forecast points in the Low population category with a
corresponding decreasing trend for the High category (Table 5). In 1987,
there was a three-fold increase in the proportion of points in the High
category in the north-central to northwestern parts of the Province,
primarily Restigouche County. Most of Restigouche County contained vari-
" able (low to moderate) populations in 1987. Populations have now declin-
ed to low throughout most of the County. Moderate to high populations
occur in the northwestern part of Northumberland County and adjacent
western part of Gloucester County. Except .for one area of M-H
populations in the west—central area, and one pocket northwest of Moncton
no significant damage is expected throughout the majority (853%) of the
Province.

Plans for 1991

Spray plans for 1991 area being considered.
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Table 4. Comparison of forecast area (ha) of Moderate and High infestations
1982-1990, including Variable (low-moderate) infestations in 1988 and
1989, and variable (low-high) infestations in 1990.

YEAR (N)

(N + 1) FORECAST

1982
1983
1984
1985
1986
1987
1988
1989

1980

5.30 million ha
4.10 million ha
3.57 million ha
3.15 million ha
1.71 million ha
1.50 million ha
1.65 million ha
1.47 million ha
0

.99 million ha

Table 5. Comparison of Spruce Budworm Forecast Infestation Levels 1981-1990.

-

FORECAST INFESTATION LEVEL

YEAR/SURVEY LOW MCDERATE HIGH LOCATIONS?
1981/egg-mass 591 (34%) 441 (25%) 708 (418) 1740
1982/egg-mass 458 (26%) 512 (29%) 783 (45%) 1753
1983/egg-mass 636 (48%) 257 (208) 423 (323) 1316
1984/egg-mass 747 (51%) 331 (223) 398 (278) 1476
1985/L.2 833 (56%) 503 (32%) 185 (123) 1521
1986/1.2 1216 (773) 322 (20%) 48 ( 3%) 1586
1987/L.2 1198 (76%) 230 (15%) 144 ( 9%) 1572
1988/1.2 879 (73%) 226 (19%) 99 ( 8%) 12040
1989/1.2 1102 (82%) 180 (13%) 67 ( 5%) 13490
1990/L2 1007 (84%) 128 (118) 638 ( 5%) 1198b

a - Supplementary sampling not included. .
b - Fewer samples taken because of collapse in southern part of province.
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Doc. #0001C
1990 HEMLOCK LOOPER SPRAY PROGRAM IN NEW BRUNSWICK

(Prepared for Annual Forest Pest Control Forum, Ottawa, Nov. 20-22, 1990)

1. BACKGROUND

A hemlock looper outbreak* causing severe damage to balsam fir was
detected in the summer of 1989 in north-central New Brunswick, in a
mountainous area called the Christmas Mountains. This is the first outbreak
of hemlock looper ever recorded for New Brunswick. An aerial survey of
defoliation was jointly conducted by Provincial and Federal forestry staff who
mapped about 3 817 ha of defoliation.

The Department of Natural Resources (DNR) organized a fall egg survey to

determine whether populations were great enough to warrant a protection
program in 1990. Whereas local data for population and damage forecasting
were not available, the system used in Newfoundland was adapted for use.
Ninety-three plots were sampled within a 206 000 ha area in northern New
Brunswick, surrounding the observed outbreak. 1In addition, 35 plots were
sampled in southern New Brunswick where looper activity was detected during
the previous summer. Based on results from the egg survey, an area of 20 000
ha was delineated as containing populations expected to be great enough to
cause significant feeding damage in 1990. Subsequently, an area of 21 160 ha
in northern New Brunswick encompassing virtually all of the forecast was
jdentified for treatment in 1990. '

This report provides results of an operational assessment of spray
operations in 1990 which was the first hemlock looper control program ever
conducted in New Brunswick. Complementing the operational assessment,
Forestry Canada-Maritimes conducted research in one operational spray block
treated with B.t. Those results will be reported elsewhere by Forestry Canada.

2. SPRAY PROGRAM

2.1 Spray Plans

The area at risk from loocper feeding was divided into three spray blocks
(Figure 1). Aerial spray applications were conducted by Forest Protection
Ltd. (FPL). The two larger blocks (H & L), which totalled 17 805 ha, received
three applications of insecticide as follows: one application of fenitrothion
followed by one application of B.t. (Futura XIV) followed by a second
application of fenitrothion. Each application of fenitrothion was sprayed at
210 g/1.46 L/ha and the B.t. was applied at 30 BIU/2.03 L/ha. The smallest
block (P), 3 355 ha in size, was treated with two applications of B.t. at 30
BIU/2.03 L/ha per application. All applications were made with T.B.M.
aircraft, using boom and nozzle spray systems. :

*Brought to DNR's attention by a Forestry Canada-Maritimes official.
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FOR HEMLOCK LOOPER

_.— IR BLOCK H + L - Fenitrothion (210g/
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+ B.t. (30 BlU/ha) + Fenitrothic |

(210g/ha)

[J sLock P~ B.t. at 2x30.BiU/hs

2

Figure 1.

Areas sprayed for hemlock looper control in northern New

Brunswick in 1990.
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2.2 Spray Timings

DNR staff conducted on-site monitoring of hemlock looper egg hatch and
larval development. Both the northern and southern parts of the spray area
were monitored. Five plots, of ten trees per plot, were established in each

"of blocks H and P. One plot of five trees was established in the southern end

of Block L which had limited accessibility. Insect development was monitored
daily from collections fram a subset of plots. Several hundred larvae were
examined daily using headcapsule measurements, color, and marking
characteristics as criteria to assign each insect to the appropriate instar.
Headcapsule widths for each instar were based on work done the previous winter
when larvae had been reared from eggs removed from branches collected during
the 1989 egg survey. Although sample sizes were limited, these data provided
the only available New Brunswick reference material. (Based on work in 1990,
there will be a larger data set available for the 1991 field season).

when the blocks were deemed to be biologically ready for each spray
application (Table 1), FPL was notified.

Table 1. Biological criteria initially specified for timing spray
applications for each spray block.

Treatment 1st Application 2nd Application 3rd Application

Fenitrothion & B.t. 90% Ll and 10% L2 50% L1 and 50% L2 Nominal 5-7 days

& Fenitrothion with fir shoots with fir shoots based on field
(Blocks H & L) flushed. flushed. observations.
B.t. & B.t. 90% 11 and 10% L2 50% Ll and 50% L2 N/A
(Block P) with fir shoots with fir shoots

flushed. flushed.

In the final analysis, these criteria had to be modified to reflect
conditions in the field. Due to poor weather for spraying, the first
insecticide application was delayed 5-7 days from when blocks were initially
deemed to be "biologically ready" (June 20th). This meant that the blocks
were ready for second spray applications when larvae were predominently 2nd
and 3rd instar rather than lst and 2nd instar as intended. Spraying commenced
on June 25th and was completed by July 6th. : :
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3. ASSESSMENT OF SPRAY PROGRAM

The spray program was assessed in three ways, namely: foliage
protection, larval survival, and population change (i.e. egg density). The
primary weakness in the assessment is that there were no untreated check areas
at similar population levels for comparison. This was because of the decision
to include the entire forecast within the spray blocks.

The northern and southern portions of the spray area were monitored for
efficacy. Five plots were established in both Block H (the most northern
block) and Block P (the most southern block). In total, 100 trees were
assessed for egg counts, 95 trees for pre-spray larval counts, and 160 trees
for defoliation. Time constraints and limited accessibility did not permit a
detailed assessment in Block L, located between the other two blocks, although
it was assessed from the air during an aerial survey of defoliation.

The two primary hosts for hemlock looper are balsam fir and hemlock.
Spray blocks were comprised primarily of balsam fir and spruce, hence,
assessments were restricted to the former.

3.1 Pre-Spray Population - Egg and Iarval Counts

Highest looper populations were found in Block H with plot averages from
5-90 eggs per branch compared to 10-29 eggs per branch in plots in Block P,
Pre-spray larval counts ranged from 6-50 per branch in Block H, compared to
14-25 per branch in Block P (Table 2).

Table 2. Hemlock looper egg and larval counts prior to insecticide treatment.

Pre-Spray Populations

Block Plot Eggs/100~cm Branch
1.D. No. (n = 10 trees/plot) Larvae/Branchl
H 1 5 6 (10)
2 1l 24 (10)
3 30 30 (10)
4 o0 35 ( 5)
5 86 50 (10)
Avg. 44 29
P 1l 13 21 (10)
2 12 20 (10)
3 13 14 (10)
4 29 25 (10)
5 10 16 (10)
Avg. 15 19

1. An attempt was made to cut 25—cm branches, drop them to a tarpaulin, and
count all the larvae. Since the larvae fall off the branch when it hits
the tarp, all larvae had to be counted, irregardless of deviations in
branch length. Cut branches that hit any trees in falling were discarded
and another sample taken.
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3.2 Foliage Protection

Unlike spruce budworm, which feeds primarily on new or current year's
foliage, hemlock looper larvae feed on current year's foliage upon egg hatch
and switch to old years' foliage in later instars. This pehaviour makes it
much more difficult to assess damage caused by this insect in one growing
season. To assess foliage protection due to spraying, trees were selected
before the growing season and assessed for levels of defoliation on all age
classes of foliage. Based on ocular assessments of whole trees (using
binoculars) and examining a mid-crown branch, each tree was assigned a
defoliation category within 10% classes. After the growing season, following
spraying and completion of looper feeding, the same trees were reassessed for
defoliation.

In Block H (Fen. + B.t. + Fen.) the condition of trees improved 22% at
one plot while two other plots maintained their healthy condition with little
foliage loss. However, two other plots experienced a decrease in foliage
biomass of 24 and 35% (Table 3). In contrast, the general condition of the
monitored trees in Block P (2 x B.t.) improved in all plots, ranging from an
increase in total foliage from 25-59% per plot average.

The problem with the assessment, as previously mentioned, is that there
were no areas having high looper populations which were left unsprayed. For
example, although the trees at two plots in Block H actually deteriorated in
terms of foliage retained, we do not know how much worse they could have been
without spraying. The change in foliar biomass on the trees from 1989 to 1990
therefore is simply a measure of improvement or decline of the assessed trees
and can not be used to determine if one treatment was more efficacious than
another, or how beneficial spraying was compared to leaving them untreated.

If only current year's (1990) foliage growth is assessed for damage, mean
defoliation at the plot level ranged from 5-41% for Block H (Fen. + B.t. +
Fen.) and 21-70% for Block P (2 x B.t.). DNote, however, that in the plots at
Block P, there was a significant spruce budworm population ranging from 16-38
L3 per branch., Before spraying took place, defoliation attributed to budworm
was very noticeable. If defoliation of current year's foliage is corrected to
eliminate the amount of budworm feeding, looper defoliation at Block P
averaged 4-28% (Table 4). The reader should keep in mind the inherent
weakness in a defoliation figure generated in this fashion.

3.3 larval Survival in Spray Blocks and Certain Untreated Plots

There were several plots in southwestern New Brunswick (Charlotte County)

where egg counts were judged to be too low to warrant insecticide treatment.
These areas (7 plots of 5 trees/plot), however, were still monitored
periodically throughout the summer to assess larval survival and defoliation.
larval survival, in this case, was based on the change in population level
from egg hatch (first instar) to predominately third and fourth instar larval

development.
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Table 3. Comparisons of estimated foliar biomass on trees before and after
spraying.
Percent Foliage Biomass
Present on Tree
Following 1990
Growing Season Percent
Spray Plot No. Prior to 1990 (After Spray Increase (or Decrease)
Block No. Trees Growing Season Treatment) in Foliage Biomass
Sampled (a) (b) (b-a) x 100%
(avg.) (avg.) “a

H 1 15 96% 95% -1%

2 15 95% 95% 0%

3 15 79% 603 ~24%

4 15 78% 51% ~-35%

5 15 64% 78% 22%
| 2 1 15 66% 92% 39%

2 15 68% 92% 35%

3 15 54% 86% 59%

4 20 51% 74% 45%

5 20 67% 84% 25%

Table 4. Defoliation on current year's foliage.

Block No. Sampled Year's Foliage Budworm Feeéling1

No.
Plot Trees

¢ Defoliation
on Qurrent

% Defoliation
Caused By

$ Defoliation on Current
Year's Foliage Corrected
For Budworm Feeding

(a) (b) (a-b)
H 1 15 5% 0% 5%
2 15 5% 0% 5%
3 15 39% 0% 39%
4 15 4% 0% 4%
5 15 16% 0% 16%
P 1 15 31% 17% 14%
2 15 21% 5% 16%
3 15 44% 40% 4%
4 20 70% 42% 28%
5 20 65% 45% 20%
1 pRased on estimated defoliation up to June 24th prior to any spraying

against looper and prior to any significant feeding by looper.
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Percent survival in spray blocks in northern New Brunswick were signi-
ficantly lower than the untreated plots in Charlotte County (Figure 2). In
Block P (2 x B.t.), 5 1/2 days after final treatment, mean survival was 17%
from egg hatch to a larval index of approximately 3.0 (July 5) and Block H
(Fen. + B.t. + Fen.), 4-5 days after final treatment, mean survival was 25%
from egg hatch to larval index of 3.1 (July 10-11). This compares to 493
survival from egg hatch to larval index of 3.6 - 4.0 (July 12-13) in the
untreated plots in Charlotte County. Data were not available from the
untreated plots to calculate mean survival for the same period as in the spray
blocks; that is, from egg hatch to larval index of 3.0-3.1. Since natural
mortality increases over time, it is assumed that the difference in survival
between sprayed and untreated plots would be even more significant for an
identical larval development period. These data should be interpreted with
caution as differences are not necessarily due to insecticide-induced
mortality. Hemlock locper outbreaks in several other jurisdictions have been
known to rise quickly, and collapse just as quickly. It is, therefore, qQuite
probable that the populations in Charlotte County and in the spray blocks in
northern New Brunwick were at different phases in their outbreak cycle amd
were each behaving in a Dbiologically distinct manner. Bence,
density-dependent factors might account for differences observed in survival
rates. ‘The Charlotte County untreated population had spring larval counts
less than 10 larvae/branch in all but one plot (which averaged 38 per
branch). This compares to much higher plot averages of 6-50 larvae/branch in

the northern sprayed population.

There was an observed difference in mean survival between the monitored
block treated with Fen. + B.t. + Fen. compared to the 2 x B.t. block (Figure
2). The apparent difference in survival between Block H (Fen. + B.t. + Fen.)
and Block P (2 x B.t.), was a function of the variable survival rates between
plots in Block H. For example, three plots in Block H had low survival,
comparable to all five plots in Block P. The remaining two plots had high
survival. One possible explanation for the variable rates of survival in the
Fen. + B.t. + Fen. block might be uneven spray deposit as plots were located
along a transect up the side of a mountain. Conversely, all plots in the B.t.
only block were on level terrain, presumably more conducive to "better" spray
deposit. (This explanation, however, is only speculative).

The two plots in the Fen. + B.t. + Fen. block (Block H) with high
survivorship were the only plots which experienced a net decline in total
foliar biomass on the trees (Table 3). These plots also had the most loss of

current year's foliage (Table 4).

3.4 Change in Egg Counts Following Spray Applications

Although the primary objective of the spray program was to prevent
significant foliage loss which could kill trees in a single year, a secondary
objective was to determine if insecticide application could cause enough
additional mortality to significantly reduce the number of eggs deposited in
the fall of 1990. Reduced egg deposition would thus have an influence on the

status of the looper outbreak in 1991.
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All plots in the insecticide treated blocks experienced a reduction in
egg counts from the fall and winter of 1989/90 to the fall of 1990 (Table 5).
The reductions were dramatic, with Block P (2 x B.t.) having a reduction of
91-100% in all monitored plots. Reductions in Block H (Fen. + B.t. + Fen.)
ranged from 92-97% in 3 plots to 31-65% in the remaining two plots. 1In
contrast, untreated plots in Charlotte County generally remained unchanged or
increased significantly (Table 5). These were the same 7 plots monitored for
larval survival, and which had higher larval survival than the sprayed plots.
The same observation holds for changes in egg counts as was stated for
differences in larval survival - the looper populations in Charlotte County
and in the spray blocks in northern New Brunswick may be at different phases
in their outbreak cycle, hence density-dependent factors might account for
observed differences in egg count population trends. Simnce there is no
adjacent unsprayed area in the same geographical area as the sprayed blocks,
it is impossible to determine if the reduction in egg counts following spray
applications was dQue to insecticide-induced mortality or the abrupt natural
decline in the outbreak. It is obvious, however, that populations d4id not
increase.

Table 5. Change in Looper Egg Population from the fall and winter of 1989/90
to the fall of 19°20.

Egg Count Prior Egg Count After Percent Increase

to Spraying Insecticide (or Decrease) in
Plot (1989/90) Application Egg Count
Block No. (a) - (b) b-a x 100%
a

H 1 5.3 0.2 - 96%
(Fen.+ 2 10.5 3.7 - 65%
B.t. + 3 30.4 20.9 - 31%
Fen.) 4 89.9 7.3 - 92%
5 85.5 2.6 - 97%
Avg. 443 6.9 - 16%
P 1 12.8 1.1 - 91%
(B.t. + 2 11.9 0 - 100%
B.t.) 3 13.3 0.5 - 96%
4 29.0 0.8 - 97%
5 9.5 0.4 - 96%
Avg. 15.3 0.6 - 96%
Char- 1 7.8 3.0 -62%
lotte 2 1.8 13.2 633%
County 3 8.6 10.0 16%
(Not 4 8.2 6.8 -17%
Sprayed) 5 6.4 6.2 -3%
6 0.4 8.0 1900%

7 0.6 5.0 733%

Avg. 4.8 7.4 457%
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4. AERIAL ASSESSMENT OF DEFOLIATION CAUSED BY HEMLOCK LOOPER

4.1 Overview (1990)

A specific aerial survey was conducted in late summer (August 15 and 23)
for sketch mapping damage. The area of defoliation attributed to hemlock
looper during the survey was 3 477 ha, of which 78% included spruce budworm
defoliation still visible from the air. Damage was limited to northern New
Brunswick in the Christmas Mountains area.

4.2 Efficacy of Spray Program - Overview Based on Aerial Survey

Like the spruce budworm aerial defoliation survey, another aerial survey
was done to assess the severity and distribution of the feeding damage by
hemlock looper. When sketch maps of defoliation were overlayed on the 1990
spray blocks, it was found that 1 822 ha (9%) of the 21 160 ha sprayed was
defoliated by looper, or looper in association with spruce budworm. Broken
down by insecticide treatment, 9% of the area treated with Fen. + B.t. + Fen.
had detectable defoliation (Blocks H & L); similarly 8% was found in the block
treated with 2 x B.t. (Block P).

5. FORECAST FOR 1991

In the fall of 1990, 231 plots were sampled in northern and south-western
New Brunswick in zones known to have some looper activity during the summer.
At each plot a 100-cm branch was removed from the lower crown of each of 5
trees. Branches were taken to a lab in Fredericton and processed to extract
the eggs. The processing procedure, similar to that used in 1989, is a "javex
wash technique", based on operational procedures developed by Forestry Canada
- Newfoundland.

Based on results of the egg survey, a forecast map will be made to
identify areas expected to have significant looper pcpulations in 1991, The

Department of Natural Resources will then determine whether a spray program is <

needed for 1991.

L. Hartling and N. Carter

Forest Pest Management Section
Dept. of Natural Resources & Energy
Fredericton, N.B.

Dec. 12, 1990 .
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FOREST PROTECTION LIMITED

1990 PROGRAM REPORT

by D.C. Davies

Forest Protection Limited
Comp. 5, Site 24, R.R.#1
Fredericton, N.B.

E3B 4X2

Phone: (506) 446-5930
Fax : (506) 446-6934

July 16, 1990
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Insecticide

Fenitrothion

Fenitrothion
+ B,t.

B.t.

Insecticide
Fenitrothion +

B.t. +
Fenitrothion

B.t,

Forest Protection Limited

1990 Program

Areas Treated Operationally

Area Sprayed in Hectares by Insecticide and Aircraft Type

SPRUCE BUDWORM

Dosage No. Hectares
2 x 210 g/ha 362 635
1 x 210 g/ha + 49 695

1 x 15 BIU/ha

2 x 15 BIU/ha 120 855
or
1 x 30 BIU/ha

TOTAL: 533 185

HEMLOCK LOOPER

Dosage No. Hectares
1l x 210 g/ha + 17 805
1 x 30 BIU/ha +
1 x 210 g/ha
2 x 30 BIU/ha 3 355
TOTAL: 21 160

TOTAL AREA SPRAYED: 554 345 Hectares

Aircraft Type

TEM (Boom & Nozzle)
TBM (Serg/onair)
Ag-Cat

Ag-Truck

Thrush

M-18

TBM (Serg/onair) (1)
Ag-Cat

Thrush

M-18

Ag-Cat
Ag=-Truck

Thrush
M-18

Aircraft Type
TBM (Boom & Nozzle)

TBM (Boom & Nozzle)

(1) Serg/onair is an electric atomizer currently under development

S.H. Napper
July 9, 1990
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INSECT

Spruce
Budworm

Hemlock
Looper

S.H. Napper

1990 SPRAY AREA, BY INSECT, TREATMENT AND OWNERSHIP (HECTARES)

TREATMENT

OWNER

Department of Natural NBIP Forest

JeDs Irving

Resources and Energy Products Inc. Limited Total
Fenitrothion 354 755 7 880 —-— 362 635
Fenitrothion 49 695 — —— 49 695
+ B.c.
B.t. 118 175 680 2 000 120 855
TOTAL 522 625 8 560 2 000. 533 185
Fenitrothion 17 805 -—- - 17 805
+ B.t. +
Fenitrothion
Boto 3 355 —ee am— 3 355
TOTAL 21 160 21 160

July 9, 1990

| 1]
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New Brunswick 1998 Spray Progrom

A Spruce Buduworm
c BB Fenitrothion(218 g/ha) * BLCIS BIU/ho)

O3 Fenitrathion - 2 x 219 g/ha
(7]  Bt(30 BIU/ho)
Bl Reseorch
Hemlock Looper .
E¥L Fenitrothion(210 g/ha) + 8t(38 BIU‘ha)
* Fenitrothion(210 g-ha)
B Bt -2 x 32 Blusha
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GENERAL

Authorizations

By letter of February 19, 1990 from the Deputy Minister of
Natural Resources and Energy (DNRE), Forest Protection Limited (FPL)
was authorized to proceed on behalf of DNRE with the purchase of
materials and aerial spraying contracts for the 1990 spray program
sufficient for 500 000 ha.

At a meeting of the Board of Directors of FPL on March 16,
1990 it was "proposed that up to a maximum of 550 000 ha be sprayed for
spruce budworm control and 20 000 ha be sprayed for hemlock looper
control”. The insecticides to be used were fenitrothion and B.t. at
the ratio of 75:25 chemical:B.t.

At the same meeting “"it was Resolved that the General Manager
at this time be authorized to make commitments for R&D projects to be
conducted in the 1990-91 fiscal year not to exceed $400,000".

By letter of April 30, 1990 from the Deputy Minister of DNRE,
FPL was authorized to purchase additional B.t. insecticide for spraying
as a middle application between fenitrothion treatments on the hemlock
looper blocks.

Permit to Spray

On April 06, 1990 a completed "Application for a Permit
(Aerial)" was submitted to the Minister of Environment. An addendum to
this application was requested on May 07, 1990 for the use of Futura
XLV B.t. on the hemlock looper areas.

By letter dated May 10, 1990, and signed by Hon., Vaughn
Blaney, the authorization for aerial application of insecticides was

granted as outlined in the April 06 request for permit. The addendum
was approved in a letter dated May 22, 1990 and signed by the Minister.

(Copy of permit/addendum in Appendix, pg A-1).

On May 17, 1990 Hon. Morris Green signed a letter of
agreement to implement Order-in-Council #90-399, which authorized FPL
to carry out the spray program as specified.

(Copy of letter in Appendix, pg A-7).
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Support Facilities

" Through April and May mixing and loading facilities were set
up on the following airstrips:

Bathurst
Budworm City
Charlo
Dunphy
Sevogle

Complete kitchen, dining and sleeping facilities were
established at Budworm City, Charlo and Sevogle. The kitchen and
dining facilities at Dunphy were operated by DNRE and FPL was charged
on a meals taken basis. Arrangements were made for personnel working
at Bathurst to live and eat at the most convenient motels and

restaurants.

Aircraft Contracts

A fleet of 29 spray aircraft and 29 navigation aircraft was
assembled for the project. A helicopter was retained on contract for
search and rescue purposes. Details of ownership and type of aircraft
used are in the Appendix, pg A-9.

Insecticide Purchased

Purchase orders were issued as follows:

Fenitrothion = to Sumitomo Canada Limited for 761 drums each
containing 250 kg of 96%Z technical fenitrothion, total of
190 250 kg @ $13.86 per kg.

Futura XLV-HP ~ to Chemagro Limited for 131 500 litres B.t.
at 33.0 B.I.U.s per litre, total of 4 339 500 B.I.U.s @
$0.306 per B.I.U.

Futura XLV - to Chemagro Limited for 49 500 litres B.t. at
14.8 B.I.U.s per litre, total of 732 600 B.I.U.s @ $0.306 per
B.1.U. .

Biodart - to C.I.L. Inc. for 1 800 litres B.t. at 16.9
B.l.U.s per litre, total of 30 420 B.I.U.s at $0.330 per
B.I.U.

: All B.t. products were fully utilized with no inventory
currently remaining., FPL currently has an inventory of 1l 166 litres

of fenitrothion., Details of insecticide utilization and inventory are

in the Appendix, pg A-10.
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Block Openings

The first budworm blocks to be treated with fenitrothion and
B.t. at normal spray timing were declared biologically ready by DNRE
for June 03, but weather did not permit spraying to commence until June
05 with fenitrothion and June 06 with B.t.

Further budworm blocks were declared ready on subsequent days
until all blocks were opened by June 12, All first applications were
completed by June 13 and the normal spraying with both applications was
completed on June 26.

All hemlock looper blocks to be treated were declared
biologically ready by DNRE for June 20, but weather did not permit
spraying to commence until June 25. All first applications were
completed on June 28, all second applications on July 0l, and all third
and final applications were completed on July 06.

Weather

The spruce budworm larvae developed later than usual this
year due to the cold weather conditions experienced in May. This
resulted in one of the latest starts in recent years for aerial
spraying against the budworm. Once spraying started it continued for
fourteen straight days due to “"very good” spray weather conditioas such
that 99% of the budworm areas were completed during this period. It
took eight days to complete the remaining 14 due to "very poor” spray
weather conditions.

"Normal"” spray weather conditions were experienced after
starting treatment of the hemlock looper areas. Delays were mainly due
to required timings of second and third applications rather than
weather conditions.

Accidents and Incidents

There were no accidents or incidents involving aircrafe,
insecticide jettisoned loads or spills.
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Research & Development

Research and development projects undertaken to date in 1990
are related to B.t./fenitrothion efficacy against high larval
populations of spruce budworm (5165,000); a comparison of spray
deposition efficacy of two spray systems ($62,800); a measurement in
the variability in spray deposit in operational spray blocks treated
with two spray systems ($20,000); and the development of a B.t. product
for control of the hemlock looper ($24,880). Details of each proposal
can be found in Appendix, pg A-1l.

Information Centre

An Information Centre was operated in the FPL office in
Lincoln, as announced by public notice in New Brunswick newspapers. A
toll-free service was available from any part of the Province for those
requesting information. This service was in operation daily £from 5
a.m. to 10 p.m. during the project period. The Information Centre
personnel were bilingual. Their duties included answering all calls in
a factual manner and arranging for call-backs if the requested
information was not readily available. :

In addition, information in both English and French as to
areas for spraying was seat daily by FAX for distribution via the New
Brunswick Information Service closed circuit teletype. This same
information was also made available to a toll-free Code-a-~Phone service
on a 24 hour-a-day basis.

RESULTS OF THE 1990 PROGRAM AND FORECASTS FOR 1991

DNRE is presently carrying out surveys to assess the results
of the 1990 spray project. Also, surveys will continue to be carried
out as a basis for predicting 1991 populations. Analysis of these
surveys will be available this autumn. :

D.C. Davies
July 16, 1990
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Forest Pest Conditions in
Quebec — 1980

Introduction

THIS REPORT PRESENTS A SUMMARY OF THE GENERAL CONDITION OF SELECTED INSECT AND
DISEASE PROBLEMS OF ACTUAL IMPORTANCE IN QUEBBC. DETATIS ON THESE PROBLEMS AS
WELL AS ADDITIONAL INFORMATION ON OTHER PESTS OF LESSER IMPORTANCE WILL BE
REPORTED IN THE FIDS REGIONAL REPORT “INSECTES ET MATADIES DES ARERES, QUEBEC -
1920" WHICH WILL BE PUBLISHED IN EARLY 19901.

’
b
:

IN QUEBEC REGION, THE GENERAL INSECT AND DISEASE SURVEY IS DONE BY THE "SERVICE
DE IA PROTECTION CONTRE LES INSECIES ET LES MALADIES" (SPIM) OF THE QUEBEC ™
MINISTRY OF ENERGY AND RESOURCES. MUCH OF THE INFORMATION PRESENTED HEREIN
ORIGINATES FROM A MID-SEASON REPORT PREPARED BY THE SPIM AND ENTITLED: “FAITS
SATLILANTS AU 31 JUILLET 1990". FIDS-LFC IS RESPONSIELE FOR SPECIAL SURVEYS,
FOREST PROBLEMS REILATED TO GUARANTINE MONTTORING AND CONTROL, AND NATIONAL
SURVEY AND MONTTORING PROGRAMS.

‘_" v—‘g
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Spruce budworm (Choristoneura fumiferana (Clem.))

THE AREA INFESTED INCREASED 26% IN 1990 (TO ABOUT 1.26 MILLION HA) CCMPARED TO
1989 (0.92 MILLION HA). MOST OF THE DAMAGE WAS CONCENTRATED IN THE GASPE
PENINSULA AND ON THE NORTH SHORE OF THE ST. LAWRENCE RIVER. ELSEWHERE IN THE
PROVINCE THE INSECT IS AT AN ENDEMIC LEVEL.

U

IN THE GASPE PENINSULA, DEFOLTATION WAS OBSERVED ON ABOUT 1,1 M HA, AN INCREASE
OF APPROXTIMATELY 25% OVER 1089. A LARGE PROPORTION OF IT IS IN THE MODERATE TO -
SEVERE CLASS OF DAMAGE. AERTAL CONTROL SPRAY WAS DONE ONLY IN THIS AREA THIS
YEAR, OVER APPROXIMATELY 476,000 HA. B.T. WAS USED EXCLUSIVELY. IN
LOWER-ST-LAWRENCE REGION, THE SEVERITY OF DAMAGE DECREASED TO LIGHT DEFOLTATION
IN MOST OF THE AREAS THAT SUSTAINED MODERATE TO SEVERE DAMAGE IN 1089. MOST OF
THESE AREAS HAD BEEN SPRAYED WITH B.T. LAST YEAR. -

mmmm.mmmlsmmmorm.mj
160,000 HA WERE DEFOLIATED, MOST OF IT SEVERELY, AN INCREASE OF 37% OVER THAT °
OF 1089. THEDEFGLIATICNWASALS)GENERAIIXWRESEVEREMSYEARTHANH“W
1889. NO CONTROL SPRAY PROGRAM WAS CARRIED OUT IN THIS REGION. ,

THE FORECAST FOR 1991 IS A REDUCTION OF 85%, TO ABOUT 200,000 HA, DIMAREA@E
OF MODERATE TO SEVERE DEFOLTATION IN THE GASPE PENINSUIA. ELSEWHERE IN THE |
PROVINCE, THE SITUATION SHOULD REMATN UNCHANGED.

i
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Forest Tent Caterpillar (Malacosoma disstria Hbn.)

IN WESTERN QUEBEC (ABITIBI-TEMISCAMINGUE REGION), AN INFESTATION CENTER WHICH
HAD BEEN SEVERE A FEW YEARS AGO AND WHICH HAD DECLINED TO LIGHT AND MODERATE
DEFOLIATICN LEVELS OVER ABOUT 800,000 HA IN 1989, JUST ABOUT SUBSIDED IN 1000.
ONLY SMALYL IOCAL CENTERS REMATN. A SERIES OF LATE FROSTS IN SPRING 1920, COULD
HAS HELPED IN THAT POPULATION DECREASE.

IN TROIS-RIVIERES AND SAGUENAY-LAC-SATNT-JEAN REGIONS, CENTERS THAT HAD SPREAD
TO ABOUT 30,000 AND 20,000 HA RESPECTIVELY IN 1989, STILL INCREASED SLIGHTLY IN
AREA AND IN SEVERITY OF DEFOLTATION IN 1990. EOWEVER, THE INCREASE WAS SMALLER
THAN EXPECTED. AGAIN SEVERE SPRING CLIMATE CONDITIONS WOULD EXPLAIN THIS
SITUATION.

ELSEWHERE IN THE PROVINCE, THIS INSECT IS PRESENT BUT CAUSES LITTLE DAMAGE.

Gypsy moth (Lymantria dispar (L.))

IN 1920, THE INFESTATION COLIAPSED IN IAST YEAR'S MATN AREA OF DEFOLIATION
WHICH COVERED THEN SLIGHILY OVER 1,000 HA, IN AND SOUTH OF GATINEAU PARK IN
WESTERN QUEBEC. NORTH OF THIS PARK HOWEVER, NUMEROUS SMALL, CENTERS OF LIGHT
TO SEVERE DEFOLTATIONS, WERE FOUND THIS YEAR. THIS EXTENDS THE NORTHERLY
DISTRIBUTION OF THE INSECT ALONG THE OUTAOUAIS RIVER. RED OAK AND LARGETOOTHED
ASPEN WERE THE MAIN HOSTS AFFECIED.

IN CENTRAL QUEBEC, MAINLY IN MONTREAL AND TROIS-RIVIERES REGIONS THE INSECT
ACTIVITY INCREASED SLIGHTLY IN MANY SMALL IOCAL STANDS OVER 19809, BUT DAMAGE
WAS STILL RESTRICTED IN TERMS OF TOTAL AREA. MONT SAINT-HITATRE, SOUTH OF
MONTREAL, SUSTAINED A SEVERE DEFOLIATION OVER APPROXIMATELY 10 HA IN AN OAK
STAND.

FIDS-LFC SET UP A PHEROMONE TRAPPING NETWORK IN 31 IOCATIONS IOCATED ON THE
SOUTH SHORE OF THE SAINT-IAWRENCE RIVER, FROM QUEBEC CITY EASTWARD TO THE
MATAPEDIA RIVER VALLEY (FIG. 1). AT EACH IOCATION FOUR TRAPS WERE SET, EACH
ONE LOCATED AT LEAST 1 KM FROM ANOTHER, THE SPACING AVERAGING 2 KM.

THE CATCH OF MALE MOTHS WAS VERY I1OW AS THE HIGHEST TOTAL FOR ONE LOCATION WAS
16 MOTHS, NEAR QUEBEC CITY. THIS CONCURS WITH THE VERY ILOW POPULATION OF THE
INSECT FOUND IN SOUTHERN QUEEEC IN RECENT YEARS AS WELL AS WITH THE BELIEF THAT
THE INSECT IS NOT ESTABLISHED IN THIS PART OF THE PROVINCE.
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Iarge Aspen Tortrix (Choristonenra conflictana (Wlk.))

A NOTAELE INCREASE IN THE POPULATICN OF THIS INSECT OCCURRED THIS YEAR IN THE
SAGUENAY-TAC-SATNT-JEAN REGION. INFESTATION CENTERS WERE LOCATED MAINLY AT THE
NORTH-WEST OF THE LAKE SAINT-JEAN AND ALONG THE SAGUENAY RIVER. OFTEN THERE
WAS ALSO THE PRESENCE OF THE FOREST TENT CATERPIIIAR IN THE SAME STANDS.

IN THE QUEBBEC ADMINISTRATIVE REGION, THE INSECT IS STILL PRESENT IN MANY OF THE
STANDS REPCORTED AS AFFECTED IN 1989. NEW SITES WERE DEFOLTATED BETWEEN
BATE-SATNT-PAUL AND 1A MALBATE, ON THE NORTH SHORE. OVERALL, THE INFESTATION
INCREASED SLIGHTLY IN AREA, BUT IT DBECREASED IN SEVERITY, GOING GENERALLY
FROM MODERATE-SEVERE TO LIGHT-MODERATE.

Spruce budmoth (Zeiraphera canadensis (Mut. & Free))

SIXTY-TWO PIANTATIONS WHERE THE INSBECT WAS PRESENT IN 1080 IN THE GASPE
PENINSULA, WERE REVISITED THIS YEAR. OVERALL, POPULATIONS DECREASED SLIGHTLY
THIS YEAR. NO HIGH POPULATION LEVEL (MORE THAN EIGHT LARVAE PER 16 CM BRANCH)
WAS FOUND.

Scleroderris canker (Gremmeniella abietina lagerb. Morelet.)

THE PRESENCE OF THIS DISEASE WAS DETECTED IN IOTS OF JACK PINE IN SIX WIDELY
SCATTERED PROVINCIAL NURSERIES IN QUEBEC IN SPRING 1920.

IN ONE LOCATION, ABOUT HALF A MILLION SEEDLINGS WERE DESTROYED DUE TO THIS
PROBLEM. ELSEWHERE, INDIVIDUALLY INFECTED SEEDLINGS WERE REMOVED FROM THE 1OTS
AND THE REMAINING ONES OUTPLANIED, AS THE DISEASE WAS FOUND ONLY AT THE TRACE
LEVEL.

TO DATE, LFC HAS RECEIVED 57 ISOLATES OF G. ABIETINA FROM THE SPIM-MER, FOR
RACE TESTING. MVEISOIATESOFJAQ{PINE(MANYMGMIHEAH)VE
MENTIONED NURSERIES) TESTED NORTH-AMERICAN, NONE TESTED EUROPEAN. FOUR RED
PDIBIS(IATESTESIEDMAMERICANANDTWOEUK)PEAN THERE REMAINS TO BE
TESTED : 31 ISOLATES OF RED PINE, 4 OF JACK PINE, AND ONE EACH OF SCOTS PINE
AND WHITE PINE.
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Iarch casebearer (Coleophora laricella (Hbn.))
MODERATE AND SEVERE DEFOLIATIONS BY THIS INSHCT WERE REPORTED IOCAILY IN

IOCALITIES SITUATED NORTH AND SOUTH OF MONTREAL. SOME OF THESE LOCALITIES ARE
SAINT-JOVITE, SAINT-ADELE, MAGOG, MBEGANTIC, BLAINVILLE, EASTMAN AND BROMONT.
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F RESULTS OF AERIAL TREATMENT WITH BACILLUS THURINGIENSIS
AGAINST SPRUCE BUDWORM IN THE PRIVATE WOODLOTS
f”‘ IN EASTERN QUEBEC
rﬂ
By: ANDRE JUNEAU

Forestry Canada
Québec region (Sainte-Foy)

And: DANIEL LANDRY
Syndicat des Producteurs de bois
du Bas Saint-Laurent

r

Eighteenth Annual Forest Pest Control Forum
Ottawa (Ontario)
November 1990
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The 1990 spraying operation ensured a successful foliage protection throughout the
6 456 ha treated. The average maximum defoliation never exceeded 30% in any of the
treated blocks but was an average of 73% in the untreated areas. Table 1 reports
pretreatment and post-treatment population levels and current year growth defoliation for
each block.

Figure 1 presents two curves illustrating defoliation distribution in treated and untreated
areas for a pretreatment population ranging from 10 to 20 larvae per 45 cm branch tip.

The quality of the insecticide delivered forced us to withdraw 8 323 ha from the program
in the Gaspé area. Also, 9 791 ha retained in the fall based on the L2 readings were
discarded from the program in the spring since pre-treatment populations did not met our
minimum requirement of 10 larvac/45 cm at L3.

Situation_in_the blocks were not included in the program. Entomological surveys and

defoliation assessment were carried out in the untreated blocks to follow development
of the spruce budworm outbreak (Table 2). The high level of defoliation observed in
Sainte-Anne-des-Monts, Cap-Chat, Anse-a-Beaufils, Val d’Espoir, Sainte-Thérese,
Bougainville and Nouvelle revealed important pbpulation levels. In these localities,
defoliation averaged 61.4%. On the north shore of the Gaspé Peninsula, from Gros-
Morne to Petite Vallée, defoliation was low, from 2.9 to 12.0%, which indicated low
population levels. For the first time, in many years, low populations levels were
observed in the Matapedia River Valley where the defoliation also showed a high level
of residual larval populations, up to 9.8 larvae/45 cm. An attentive follow-up should be
carried out in these areas.
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fM AEPIZL SORAYING CF Bacillus trerincisasis AGAINET SPRITS pulwoRk
' TN "R PRIYATE FOREST OF EASTERY (1S2IC
F mpaLT PESHLTe FOR 19D
Egﬁ 2288 BLOCKS SAuDLE PRZ TREATUENT RESIDTAL  DEFOLIATION
' LT SCPULATION PCPULATION
r” AR, 74000 LAR. /450K (4}
GASPESIE 3031D0X 115-03-01 .40 1.6 14,30
FH ROBIDAVY 11504401 L0 0,48 2670
: RGRTDOUN 115-63-31 2,20 4,86 44.60
Fﬁ 115-45-02 13.40 .20 34,00
' TENCIN H 12,20 6.20 13.6@
_ EMOIN 2 14.40 5,40 80,30
Fm NEW-RICHHOND 115-07-01 23.80 1.40 46.80
115-07-02 11.80 1,20 .10
" TENGIN {1 13,20 6.20 73.00
Eﬁn PEHOIN §2 14,40 5.40 80.1¢
_ NOUV, ESCUMINAC  115-12-03 7,60 0,20 14,60
f” THOTH §1 5,00 140 54,30
ESCOMINAC-GLERN  115-13-01 RN 1) 2.00 33.54
f@“ TEMGIN §1 5,80 1.40 54,30
GR. CASCAPEDIA 115-15-01 22,40 1,60 48,70
1181302 8.60 3.66 .70
TEMGIN §i 13.40 1.40 £5.30
8.5 2SCENSION 120-01-C 10,60 0.2 1110
120-01-02 9.40 1.20 18,1
TENGIN §: 13.60 5,28 17,70
TEMGIY §I 17.40 e, 67,10
57-2EANCOI 120403441 7.80 1,20 3,50

129-53-02 12.6¢ 2.60 17.80
TEMOIN §1 13.60 $.20 1.7
TEMGIN 2 17.40 5.0 67.10
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MIETAL SPEAYIAS OF Bamilliz churingrensis ACAINST SPRUCE BLLATIM
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GASPESIE
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BLOCKS EICLUDED FROM THE SPEAY PROGRAM ARD USEZ: TC =il

SPRUCE BUDWCRM CUTEREAX DEVELOPPEMENT

BLOCES SANFL PRE TREATMENT
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(24]

LAR. /427K -

CAp-CEAT 111-61-01 11.80
CAP-CHAT 111-02-01 12.4¢
11-92-02 11.80
111-02-03 §.46
111-02-04 (5.60
STE-ANNE DES MONTS 111-04-0i- 14,2

(R3S -HORNE 111-12-0i 2.60
111-12-02 et

MANCHE ['EPEE 111-15-01 4.00
1113

MADELETKE CENTRE  ili-14-8i 6,66
VANCHE D'EPEE 111-18-0] 3.00

PTE & LA RENOMMEE 112-02-01 1.4
112-22-02 1,00

P74 LL PREGATE  112-04-01 0.6¢
PETITE-VALLEE 112-05-01 i.40

V&L D'ESPOIR 114-01-91 16.80
114-91-02 13469

ANSE A& BEAUFILS 114-02-0! , 12.%

STE-THERESE 114-23-C1 20.4%
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: Original French Report is available on request
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RESUME

L'opération 1990 fut, en termes de protection des blocs
traités, une réussite. 'Six mille quatre-cent-cinquante-six
hectares de forét furent pulvérisés au B.t. La défoliation du
feuillage de l'année ne dépasse pas 30% dans les blocs traités
versus 80% dans les témoins.

Toutefois, des problémes d'approvisionnement en insecticide
ont empéché la protection de 8 323 hectares de forét privée situés
dans le territoire du Syndicat des producteurs de bois de la

Gaspésie.

Dé plus, 9 791 hectares des 24 570 retenus pour
traitement au printemps 1990 ont dG &tre retranchés du programme
car, a 1'intérieur de ceux-ci, le nombre d'insectes ne rencontrait
pas la norme minimale exigeant un traitement, soit 10 larves par
branche de 45cm.
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THE SPRUCE BUDWORM IN QUEBEC

1990

- The 1990 spray program

- State of the epidemic in 1990

- Forecast for 19951

Ministére de l'Energie et des Ressources
Direction de la conservation

[
[

Service de la protection contre Division de l'évaluation
les insectes et les maladies des programmes
Louis Dorais, For. Eng., M.Sc. Michel Auger, For. Eng.
F‘ Service Head Division Head
F’ October 1990
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I THE 1990 SPRAY PROGRAM

1.

Areas treated

The 1990 spray program was expected to cover a total area of
531 193 hectares, or three times more than the area treated in
1989. Given the high larval populations predicted for half of
this area, the ministére de l'Energie et des Ressources had
planned a more aggressive strategy, with a double application

of insecticide.

Poor weather conditions considerably delayed the spray
operations and treatment had to be cancelled on 103 651
hectares. The 1990 spray program was therefore carried out on
a total surface area of 479 896 hectares, of which 211 809

hectares received a double application (Fig. 1).
The insecticides

For the fourth consecutive year, the biological insecticide,

'Bacillus _thuringiensis var. kurstaki (B.t.), was used

throughout the spray area. Four different biological products
were sprayed undiluted at a rate of 30 billion international
units (BIU) per hectare, for a volume of 0.9 to 2.37 1l/ha,

depending on the potency of each product.
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FIG. 1 : SUPERFICIES TRAITLEES CONTRE LA TORDEUSE DES BOURGEONS DE L'EPINETTE EN 1990.
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Product Potency Volume/ha Area
IU/mg BIU/1 . 1l/ha ha
Dipel 176 | 17 600 16.9 1.77 567 198
Futura XLV HP 28 700 33.0 0.90 110 673
Foray 48B 12 600 12.7 2.37 6 917
Biodart 15 650 16.9 1.77 6 917

Insecticide spraying

With the cold weather of May and early June, treatment began
6 days later than in 1989. The spray program was spread over
a period of 26 days, from June 8 until July 3. Weather
conditions were suitable for spraying during only 18 of the
total 47 spray sessions, i.e., for only 38% of the possible

sessions.

Nine four-engine planes (5 DC-6s and 4 DC-4s), flying out of
Mont-Joli and Bonaventure, sprayed almost one million 1litres
of insecticide. Nineteen single-engine planes (3 Pawnees, 12
Agcats, 2 Thrush 800s and 2 Turbo Thrushes) were also used,
flying out of six small airports in the Gaspé Peninsula
(Rimouski, Causapscal, Nouvelle, Lac la Ferme, Murdochville and

Sainte-Anne-des-Monts).

The 1990 spray program required a total budget of approximately
$18 million, and the average cost per hectare was $27.50 for
one application and $45.50 for two.
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4. Timing

Spray timing is based on observations of fir bud flare and
spruce budworm development (Fig. 2). The commencement of
treatment must coincide with a bud flare index of more than
3.8. In this, timing was excellent for the 1990 insecticide
applications (Tablé 1). Nonetheless, poor weather conditions
delayed the beginning of treatment in several blocks and
generally hampered the spray operations. On 32% of the total
spray area, treatment was delayed more than ten days beyond the
opening date and, on 30% of the spray area, the first
insecticide application took place when budworm development was
advanced (> 5.5). More than half of the treated areas (53%)
had attained a defoliation rate greater than 20% by the time
they received the first application of insecticide. 1In the
worst cases, which represent 11% of the total area treated,
annual growth defoliation was 60% by the time treatment began

(Fig. 3 and 4).

Spraying was cancelled in some blocks once the first chrysalids
had appeared. Because of this, the planned second application
of insecticide could not be done on 52 177 ha, while a similar

area (51 474 ha) received no treatment at all.
Pre-spray larval populations

The average larval population in the treated sectors was 18.1
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FIG. 2 : COURBES DE DEVELOPPEMENT DE LA TORDEUSE DES BOURGEONS DE L'EPINETTE
ET DE L’ETALEMENT DE LA POUSSE DU SAPIN EN 1989 ET 1990

POUR LA REGION D’AMQUI

INSECTE POUSSE
1990
X
74+
1989
P
s X=X
- ,o’ /
P’ e )
1 //x 6T
X /7
/ Vs
pr e
& /
1989
=S
g S o
5 x=—) 5 ’ 1990
o’ ’/ /x—x
V4 / X
)
8 - ’O, .2 o ,’O
S ‘©
g 9+ /o"o £ 4 ”
7 R X i X
Y ! /
/ !
,O f
/, ‘ x
3 P x—* 3 !
/ < 1
z !
/ ]
/ !
/, !
! 21 !
2 o X X { X
/ /
!
! x
/ /
/
4 ¢ $ 4 $ + XXy t —t ¢
140 150 160 170 180 190 200 140 150 160 170 180

30/05 09/06 19/06 29/06 09/07 30/05 09/06 19/06 29/06
.3 3 .3 .3 3 3 _3 .3 .3 3 _..3 . 34 3 .3 -3 __3 __3




TABLEAU 1

Pourcentage du territoire traité en 1990
contre la tordeuse des bourgeons de l'épinette,
choristoneura fumiferana (Clem),
en fonction de l'étalement de la pousse et du
développement de l'insecte.

Etalement de la pousse

lere application 2iéme application

Indice
2.5 - 3.0 3
fw 3.1 - 3.5 2
3.6 - 4.0 20
F 4.1 - 4.5 12
T 4.6 - 5.0 63 100
F Développement de l'insecte
F.Indice lere application 2iéme application
ﬁ 2.5 - 3.0 0 0
F 3.1 - 3.5 9 0
3.6 - 4.0 30 0
{m 4.1 - 4.5 16 2
F,4.6 - 5.0 9 12
5.1 - 5.5 6 38
F 5.6 = 6.0 30 48
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FIG. 3

REPARTITION DE LA SUPERFICIE TRATEE(X) EN 1990 [
EN FONCTION DE LA DEFOUATION AU MOMENT DU TRAITEMENT. ;
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larvae per branch, compared to 17.8 in 1989. Almost 37% of the
sample plots set up to assess treatment efficacy registered a
larval population of more than 20 larvae per 45-cm branch,
while in 35% of the plots, the population was less than 10
larvae per branch.(Fig. 5). This distribution of the larval
population in 1990 is more or less the same as in 1989. The
proportion of sample plots showing high larval populations was
slightly higher this year. According to the larval populations
observed prior to treatment, the heavily infested areas
represented 55% of the area covered by the 1990 spray program.
In sectors with a low infestation level (7% of the total
treated area), spraying was aimed primarily at maintaining the
larval populations at a low or moderate level, or at reducing
them to such a level, so as to avoid high populations next year

(treatment being often less effective in such instances).
Defoliation prediction curve

A defoliation prediction curve was drawﬁ, using the larval
populations recorded in 205 untreated sample plots (Fig. 6).
The curve made it possible to assess the effectiveness of the
spray operations in terms of annual foliage protection. The
prediction curve obtained in 1990 differs significantly from
that obtained in 1989, primarily because of population
densities lower than 0.2 larvae per bud. It is difficult to

explain the variations noted from one year to the next.

167



FIG. 5 : REPARTITION DES POPULATIONS LARVAIRES
DE LA TORDEUSE DES BOURGEONS DE L'EPINEITE

EN 1989 et 1990.
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FIG. 6 : COURBE DE PREVISION DE LA DEFOLIATION A L'INTERIEUR ET A L'EXTERIEUR DES AIRES
TRATTEES EN 1989 et 1990.
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Budworm behaviour and vitality, food quality, and sampling are

often cited as possible explanatory factors.
Results, by number of applications

In sectors with a iarval population higher than 20 larvae per
branch, defoliation reduction was twice as high (17.7% and
9.9%) in the sample plots that received a double application of
insecticide. Defoliation of annual growth was 78% with one

application and 70% with two (Table 2).

The second application of insecticide, carried out when the
insect had reached an advanced stage of development,
significantly reduced the budworm population (99.5%). The
mortality that resulted from a double application of
insecticide was twice as high as that achieved with a single

application (69.2%, as compared to 31.8%).

In less heavily infested stands (10 to 20 larvae), a second
application of insecticide had no significant effect on foliage

protection, but did result in a considerable reduction of the

budworm population (Table 2).
Results, by biological product

The performance of the biological product Futura XLV-HP was

considerably weaker than that of Dipel 176 and Foray 48B.
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Tableau 2: Mortalité larvaire et réduction de la défoliation obtenues en 1990, dans les secteurs traités

contre la tordeuse des bourgeons de l'épinette, Choristoneura fumiferana (Clem.) en fonction
des traitements et des niveaux de population.

Traitement Niveau de N Populations % mortalité % _défoliation % réduction
population Pré Post finale corrigéel Prévue® obs. réduction défoliation®
2 X 30 0-10 161 6.3 0.5 97.1 ab 66.7 a 21.1 32.2 -11.2 d -16.5 (26.0)
11-20 185 15.4 0.5 99.2 a 71.0 a 59.6 46.7 12.9 ab 20.5 (33.8)
21 + 237 40.7 0.8 99.5 a 69.2 a 88.2 70.5 17.7 a 20.5 (38.3)
1 X 30 0-10 529 4.3 0.4 87.5 c 30.3 b 18.0 17.9 0.1 C 5.2 (37.6)
11-20 238 15.2 1.3 96.0 ab 33.0 b 59.1 47.0 12.0 ab 19.6 {(23.7)
21 + 344 39.6 1.7 97.4 ab 31.8 b 87.9 78.0 2.9 b 11.5 (15.2)
TEMOIN 0-10 784 3.2 0.5 76.1 d 0 c 15.8 15.8 0 c 0 0
11-20 133 14.3 1.8 91.2 bc 0 c 6.7 56.7 0 (o] 0 0
s 21 + 111 37.1 2.7 94.3 abc 0 bc 86.5 86.5 0 c 0 0

=

-

100 X (mortalité traitement - mortalité témoin) / (100 - mortalité témoin).

N

Selon un modéle de prévision utilisant la densité (larves/bourgeon) initiales des larves de T.B.E.

W

100 X (défoliation prévue - Fettes observée) / défiliation prévue.
( ) % réduction défoliation 1989.

Note: Pour une méme variable, les valeurs suivies de lettres différentes sont significativement différentes
(Tukey-Kramer, a = 0.05).



Futura XLV-HP, a highly concentrated product, was sprayed at a
volume of 0.9 1/ha. It was impossible to adequately assess the
effectiveness of Biodart, as the areas treated were very small

and there were not enough sample plots.

Foray 48 and Dipel 176 reduced defoliation by 14% and 7%,
respectively, and these results proved to be statistically
comparable. Foray 48B was applied at a volume of 2.37 l/ha,

and Dipel 176 at a volume of 1.77 1l/ha (Table 3).

A double application of Dipel 176 over most of the heavily
infested sectors resulted in a defoliation reduction of 11%.
Sectors treated twice with Foray 48B and Futura XLV-HP were not
adequately protected. It was impossible to do a reliable
assessment of these two treatments because of limited'sampling

and the small érea involved.
Results, by type of aircraft

The air survey done in 1990 revealed that annual defoliation
varied between light and moderate in 70% of the area and was
severe in 30%. The treatments provided adequate annual growth
protection over 60% of the treated area. Defoliation was
reduced from severe to moderate in 48% of the total area, and
from severe to light in 12%. For 10% of the spray area, the

aim of the treatment was to maintain the larval population at
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Tableau 3 : Mortalité larvaire et réduction de la défoliation obtenues en 1990, dans les secteurs
traités contre la tordeuse des bourgeons de l'épinette, Chorlstoneura.ggmlgggggg (Clem.)
en fonction des traitements et des produits.

¢LT

Traitement Produit N Populations % mortaliteé $défoliation $réduction
» ] : z - [-_-———-—‘——-o——_ o’ » s
Preé Post finale corrigée™ prévue obs. réduction défoliation

1 X 30 Dipel 176 875 16.1 0.9 92.3 b 30.2 b 45.7 39.1 6.6 a 14.0 b
Futura XLV 182 25.5 1.5 95.2 b 32.3 b 61.4 62.5 -1.2 b -12.7a ¢
Foray 48B 49 16.4 1.0 96.8ab 40.9 b 53.1 39.2 13.8 a 24.9ab

2 X 30 Dipel 176 459 22.8 0.3 99.,5a 78.4a 59.7 48.9 10.9 a 18.0 b
Futura XLV 94 22.5 1.9 93.8 b 23.3 b 60.5 64.6 -4,1 b -19.9 cC
Foray 48B 5 34.8 1.0 98.3ab 46.9ab 83.2 96.4 =-13.2 ab =-17.6 bc

1 100 X (mortalité traitement - mortalité témoin) / (100 - mortalité témoin).

2 Selon un modéle de prévision utilisant la densité (larves/bourgeon) initiale des larves de T.B.E.

3 100 X (défoliation prévue - Fettes observée) / défoliation prévue.

Note: Pour une méme variable, les valeurs suivies d'une méme lettre ne sont pas significativement

différentes (Tukey-Kramer, a = 0.05).
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a low level, as a reemergence of the epidemic was feared. No

major damage was expected in this portion of the area.
Reduction of the budworm population for 1991

In the heavily infested sectors, which represented 55% of the
treated area, there was a sharp reduction in population as a
result of treatment, except for a small portion of the area
(10%) where larval populations will be high in 1991.- In the
severely defoliated sectors that were not sprayed, 60% of the
sampled sites were found to have high and very high population
levels, compared to a proportion of only 13% in the severely

defoliated zones that were sprayed.
Condition of the stands in treated sectors

The state of the forest was assessed, using data gathered
during helicopter flights and from satellite images.
Comparisons were drawn between data gathered in 1984-1985 and
those gathered in 1989-1990, for both forest sectors under the

spray program and others not included in the program.

The forests which have received treatment are currently faring
better than they were in 1985 (Fig. 7). Areas recording a
significant mortality rate have increased by barely 1% per year

since 1985, while a major recovery program outside the treated
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13.

areas has made it possible to harvest almost half of the areas

seriously affected by mortality in 1985.

Conclusions

The 1990 insecticide spray program provided adequate annual
foliage protection in 60% of the area treated. No effort was
spared in trying to ensure that the 1990 program would be a
success. The number of planes was increased, so that infested
stands could be sprayed quickly before damage appeared, and a
second application was added in heavily infested sectors so as

to ensure better protection.

The low foliage protection results obtained in 1990 on 30% of
the treated area were in large part caused by both poor weather
conditions, which significantly delayed and hampered
operations, and by dense larval pbpuiations. Despite this, the
treatments conducted this year, and particularly the double
application of insecticide, greatly reduced the 1larval

populations in heavily affected areas.

The results show that the long-term efficacy of the spray
programs of the past few years has been sufficient to maintain

the stands in good condition and to avoid tree mortality.

B.t. is recognized as being effective against certain levels of
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budworm population. Despite the addition of a second
application of insecticide, it was not possible to demonstrate
B.t. efficacy in sectors heavily infested in 1990. We still
feel that the formula needs to be perfected and that more
research should be carried out with new B.t. formulations to

increase the effectiveness of this treatment.

STATE OF THE EPIDEMIC IN 1990

The spruce budworm infestation continued to develop in the
Gaspé Peninsula and Céte-Nord region. In 1990, the infestation
covered a total area of 1.25 million hectares, of which almost
1.1 million were in the Gaspé Peninsula. Damage was light over
0.38 million hectares, moderate over 0.31 million hectares and

severe over 0.56 million hectares (Fig. 8).

On a provincial scale, the infested areas have increased by
26% over 1989. This rate was 25% in the Bas-Saint-Laurent-

Gaspésie region and 37% in the Céte-Nord region.

For a second consecutive year, damage was very heavy in the

Gaspé Peninsula. The attack was also stronger this year in

the Céte~Nord region.

Monitoring in the Outaouais region has confirmed the presence
of low larval populations comparable to those recofded in 1989.

In the other regions, the budworm population has remained at

its endemic level.
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FIG. 8 : SUPERFICIES INFESTEES PAR LA TORDEUSE DES BOURGEONS DE L'EPINETTE EN 1990.
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III. FORECAST FOR 1991

The results of the survey of overwintering spruce budworm
larvae show that there will be a definite reduction in the
budworm infestation in the Gaspé Peninsula next year. The 1200
samples taken in this region reveal a definite drop‘in the
populations found throughout the area to the west of the

Matapédia Valley and indicate that only a few centres persist

on the Peninsula (Fig. 9).

In the Bas-Saint-Laurent -- Gaspésie region, where almost half
the infested stands were treated, the budworm infestation in
1991 will be reduced by 85% over its 1990 level, while major
damage is predicted over an area of 0.2 million hectares,

compared to 1.3 million in 1990.

In the Cote-Nord region, the budworm infestation should not

extend beyond existing centres and should cover an area of

about 150 000 hectares.

In the other regions, the budworm infestation should remain at
a very low level. No damage is predicted. On the other hand,
monitoring of the spruce budworm population has been
intensified in the western part of the province (south of
Maniwaki, to be exact), as the insect has been observed there

in significant numbers for the second year in a row.
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FIG. 9 : INFESTATION DE LA TORDEUSE DES BOURGEONS DE L'EPINETITE PREVUE EN 1991.
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SPRUCE BUDWORM IN ONTARIO, 19901

- Outbreak Status, 1990
- Forecasts, 1991

- Results of Spraying Operations, 1990

by

G.M. Howsez, J.H. Meating2 and J.J. Churcher3

1 Report prepared for the Eighteenth Annual Forest Pest Control
Forum, Ottawa, November 20-21, 1990.

2 Forestry Canada, Ontario Region, Great Lakes Forestry Centre,

Sault Ste. Marie.

3 Ontario Ministry of Natural Resources, Forest Health and
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OUTBREAK STATUS 1989

The area infested by spruce budworm in Ontario increased in
1990 for the second consecutive year. Province-wide, a total of
6,783,261 ha of moderate-to-severe defoliation were mapped by aerial
and ground surveys (Fig. 1). This represents an increase of 543,625
ha over the 6,239,636 ha recorded last year (Table 1). It should be
pointed out that these figures represent gross areas vithin which
defoliation occurred. Most of the defoliation again occurred in the
Northwestern and North Central regions but new areas of 6,392 ha wvere
mapped in the Hearst District of the Northern Region, 2,815 ha in the
Algonquin Park District, Algonquin Region and single small plantations
in the Central and Southwestern regions sustained moderate-to-severe
defoliation.

In the Northwestern Region, the overall area affected declined
by about 457,000 ha. 1In this region, slight increases which occurred
along the northern periphery of the infestation, mainly in the Red
Lake District were offset by moderate decreases in Ignace, Dryden,
Kenora and Sioux Lookout districts and a major decline in the area
affected in the Fort Frances District. In the North Central Region, a
moderate decrease in the Atikokan District was accompanied by large
increases in the area affected in Thunder Bay, Nipigon, Geraldton and
Terrace Bay districts. The main outbreak is again composed of two
very large infestations with numerous small pockets along the northern
edge and a few along the southern edge. The first large infestation
stretches from the Manitoba border eastward through parts of the
Kenora, Fort Frances, Dryden, Red Lake, Sioux Lookout, Ignace and
Atikokan districts to the Shabaqua-Raith area of the southwestern
Thunder Bay District encompassing an area of approximately 3,079,700
ha. It is separated by a narrow budworm-free corridor from the second
infestation which covered approximately 3,093,000 ha from the
Graham-Thunder Bay area of Thunder Bay District through the Nipigon
District to the Manitouwadge-Stevens area in the Terrace Bay and
Geraldton districts. This infestation included most of the islands in
Lake Nipigon as well as most of the islands along the northwest coast
of Lake Superior. Three sizeable infestations were mapped along the
American border in the Atikokan and Thunder Bay districts. These were
located in the Lac la Croix-Pickerel Lake-Argo Lake area (186,779 ha)
in Bayley Bay-Agnes Lake area (44,083 ha), and in the Gunflint
Lake-Silver Mountain-Horne Falls area (88,083 ha).

The infestation in Hearst District occurred around the west
end of Nagagamisis Lake including parts of Frost and McEwing townships
and the west end of Nagagamisis Provincial Park. New infestations in
southern Ontario included a total of 2,815 ha of defoliation mapped in
Biggar and Devine townships, Algonquin Park District, an 18-ha white
spruce plantation in Vingham District, a 7-ha white spruce plantation
in Huronia District and a 5-ha white spruce plantation in Maple
District. Aerial mapping of spruce budworm-caused tree mortality
showed a total area of 3,098,189 ha within which balsam fir and white
spruce has died (Fig. 2), an increase of some 1,214,473 ha over 1989.
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Table 1. Gross area (ha) of current moderate-to-severe defoliation by

spruce budvorm in Ontario from 1988 to 1990.

Region Area of moderate-to-severe defoliation (ha)
District 1987 1988 1989 1990
Northvestern
Ignace 584,322 512,961 419,620 314,071
Dryden 835,308 907,685 902,750 815,547
Sioux Lookout 556,457 540,334 586,772 523,344
Fort Frances 497,579 275,817 199,084 6,720
Kenora 821,074 886,627 897,779 859,395
Red Lake 256,167 266,361 199,054 228,747
3,550,907 3,389,785 3,205,059 2,747,824
North Central
Atikokan 808,508 578,464 482,208 410,377
Thunder Bay 1,101,963 376,395 597,382 1,273,723
Nipigon 987,526 605,741 940,513 1,087,868
Terrace Bay 528,555 260,393 624,724 761,251
Geraldton 211,954 13,956 389,750 493,011
3,638,506 1,834,949 3,034,577 4,026,230
Northern
Hearst 0 0 0 6,392
0 0 0 6,392
Northeastern 0 0 0 0
Algonquin
Algonquin Park 0 0 0 2,815
Bracebridge 350 0 0 0
350 0 0 2,815
Total 7,189,763 5,224,734 6,239,636 6,783,261
184
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All of this mortality is located in the Northwestern and North Central
regions. Mortality which occurred in northeastern and southern
Ontario earlier during the current outbreak (1972-1984) will no longer
be included in the area figures or depicted on maps. The largest
increases (1,048,860 ha) occurred in the North Central Region in
Atikokan, Thunder Bay and Nipigon districts. Large areas of tree
mortality are also present in the southern Terrace Bay District.

FORECASTS 1991

The annual spruce budworm egg-mass survey was carried
out in August for the purpose of forecasting population trends in
1991. Some 438 locations were sampled of which 332 were sampled in
both 1989 and 1990. A comparison of these shovws a province-wide
decline of 10% in egg-mass densities (Table 2), howvever, it is
expected that the extent of defoliation will increase to more than 7.0
million ha in 1991.

In the Northwestern Region egg-mass densities increased by 7%
overall vith increases in Fort Prances (11%), Kenora (33%), Red Lake
(65%) and Sioux Lookout (22%) districts and decreases in Dryden (28%)
and Ignace (21%) districts. An analysis of these results indicate
that infestations will probably persist throughout most of the area
infested in 1990 with some slight expansion possible along the
northern periphery of the outbreaks in Kenora, Red Lake and Sioux
Lookout districts. There is also a possibility of an increase in the
area affected in Fort Frances District and the southern Ignace
District.

In the North Central Region there was an overall decline of
22X in egg-mass densities which was composed of declines of 54%, 1%,
16% and 50%, respectively in Atikokan, Geraldton, Nipigon and Terrace
Bay districts and an increase of 1% in Thunder Bay District. These
declines notwithstanding, egg-mass densities are still sufficiently
high that moderate-to-severe defoliation will likely persist
throughout most of the area infested in 1990. There may be some
intensification of defoliation in the Geraldton District but little
expansion, if any, is expected in the eastern part of the outbreak.

Egg-mass densities increased markedly in the Northern and
Northeastern regions but widespread, heavy infestations are not
expected in 1991. An exception to this trend will likely occur in the
Hearst District vhere the infestations around Nagagamisis Lake will
probably expand. There is also a possibility that small, new pockets
of defoliation could be discovered in both regions in 1991.

Similarly, in southern Ontario the small infestation in Algonquin Park
District may increase in size and new pockets of infestation may be
discovered next year.
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Table 2. Comparison of spruce budvorm egg-mass densities in Ontario
1989 and 1990.

No. of No. of Average egg-
locations locations mass density
sampled in common to per 9.29 m2- ) 4
OMNR Region 1990 1989 and 1990 1988 1990 Change
Northwestern 120 111 340 366 +7
North Central 221 148 482 378 ~22
Northern 46 35 7 59 +759
Northeastern 27 23 3 7 +118
Southern Ontario 24 15 32 34 +4
Overall 438 332 331 299 -10

RESULTS OF SPRAYING OPERATIONS, 1990

A total of 49,627 ha (Table 3) was aerially sprayed in 1990 in
the Nipigon and Thunder Bay districts in the North Central Region. In
Nipigon District, a total of 44,189 ha was treated with 28,863 ha
receiving a single application and 15, 326 ha receiving tvo
applications. In Thunder Bay District, 5,438 ha west of Kabitotikwia
Lake vas sprayed once. The 1990 program included commercial forest,
plantations and a provincial park. All areas were treated with Dipel
176 at 30 BIU/1.8L/ha with some forest (15,326 ha) receiving a second
application at the same rate. Those areas targeted for two
applications had higher budworm populations based on L samples than
those areas scheduled for a single application. Spraying took place
from June 5-25. A total of eight fixed-wing aircraft equipped with
Micronairs were used in the 1990 budworm spray budvorm spray program.
Three standard Thrushs and five AgTrucks worked from three airstrips,
Nonwatin, Cash Creek and Jellicoe.

In the North Central Region this year, temperatures vere
warmer than normal during the last 10 days of April but cooled off in
early May. Based on temperature data from Thunder Bay airport and
Cameron Falls (Ontario Hydro Generating Station) on the Nipigon River,
heat accumulation was ahead of normal by eight days at the end of
April but soon reverted to almost normal by May 10 and remained normal
with very little variation until the end of June.

Emergence was under way on May 16 based on field observations
and probably started several days earlier. This year'’s heat
accumulation graph for Thunder Bay is presented in Figure 3 and insect
development of spray time is presented in Table 4.
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Table 3. Area sprayed in Nipigon and Thunder Bay
districts in 1990

District/No. of applications Area (ha)
Nipigon
one application 28,863
tvo applications 15,326
44,189

Thunder Bay

one application 5,438

Total 49,627

Insect development vwas more or less equivalent throughout the
project area by early June. The first blocks opened for spraying were
blocks 85 (Shillabeer Lake) and 91 (Black Sturgeon Lake) on June 4
vhen insect development was primarily third instar with some fourths.
In some locations, fifth and sixth instar larvae were sprayed and some
blocks were not sprayed due to delays caused by weather and advanced
insect development.

Approximately 197 plots (109 balsam fir and 88 white spruce)
consisting of 5 to 20 trees per plot for a total of 1,355 trees (735
balsam fir and 600 white spruce) wvere sampled to assess the
effectiveness of this year’s program. In spray blocks, 495 balsam fir
(340 - 1 application, 155 - 2 applications) and 370 vhite spruce trees
(310 - 1x, 60 - 2x) were sampled whereas 260 balsam and 230 vhite
spruce trees were sampled in untreated check plots.

Results in terms of population reduction and foliage
protection due to the treatment are presented by spray blocks in
Tables 5, 7 and 9 for Thunder Bay District, one application Nipigon
District and two applications Nipigon District, respectively.
Population reduction and foliage protection on an individual plot
basis are presented in Tables 6, 8 and 10 for Thunder Bay District and
for single and double applications in Nipigon District. Results are
summarized for a single application compared to a double application
in Table 11.

Results this year were quite variable ranging from nil to good
on a block-to-block basis which is consistent with past results.
Overall, this year’s results, vhich could be characterized as fair-
(minus) were the poorest of the past 8 years (since 1983). The worst
previous results occurred in 1985 and 1988. By far, the results for
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Table 4. Spruce budworm larval development at spray locations in Thunder Bay and Nipigon

districts, 1990.

Stage (2)
Tree Date
Location species (June) II III Iv v VI Date sprayed
Thunder Bay District
Kabitotikwia Lake bF 10 0 4 94 2 0 June 16
(Block 96) bF 18 0 0 22 44 34
vS 10 0 0 34 66 0
vS 18 0 0 6 18 76
Nipigon District
Purdom and McIvor Twps wS 8 0 4 80 16 0 June 9-11
(Blocks 2, 7, 8, 86) wS 15 0 4 32 64 0
Limestone Lake (Block 9) S 18 0 0 8 54 38 June 18
Blocks 26, 63 bF 10 - 0 42 58 0 0 June 10-16
bF 19 0 0 36 54 10
Legault Twp bF 8 0 44 56 0 0 June 9-10
(Blocks 68, 69) bF 12 0 0 60 40 0
vS 8 0 50 46 4 0
s 12 0 6 38 56 0
(cont’d)
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Table 4. Spruce budworm larval development at spray locations in Thunder Bay and Nipigon

districts, 1990 (concl.)

Stage (%)
Tree Date
Location species (June) ITI III 1V v VI Date sprayed
Nipigon District (cont’d)
Irwin Twp and bF 8 0 16 84 0 0 June 14-19
Northwind Lake bF 19 0 0 16 48 36
Sandra Twp wS 8 0 12 88 0 0 June 16
(Blocks 77, 78) wS 19 0 0 4 40 56
.—I
= Black Bay Peninsula bF 8 0 14 8 2 0 June 14-19
(102, 103, 104, 105, 106) bF 20 0 0 6 56 38 June 2-4
Black Sturgeon Lake bF 5 0 34 66 0 0 June 5
and Shillabeer Lake " bF 8 0 14 80 6 0
(Blocks 91, 85)
wS 5 0 6 70 24 0
wS 8 0 2 60 38 0




261

Table 5. Spruce Budworm: Population reduction and foliage protection attributable to a single
aerial application of Dipel 176 at 30 BIU/1.8L/ha for the one spray block assessed in
Thunder Bay District, North Central Region, Ontario, 1990

No. Prespray larvae Population
Spray of per 46 cm reduction due 1990

Location date Host plots branch tip to spray (%) Defoliation (%)
Kabitotikwia Lake

Block 96 June 16 bF 3 16.8 46 63

Checks bF 17.8 92

Block 96 June 16 vSs 3 37.6 56 77

Checks ] wS 36.6 90

¥ -3 LR o3 % 1) > 3 .3 3. .3 > .31 _1 3
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Table 6. Spruce Budvorm: Population reduction and foliage protection
attributable to a single aerial application of Dipel 176 at 30

BIU/1.8L/ha for each spray plot assessed in Thunder Bay District,
North Central Region, Ontario, 1990

Population 1990
Pre larvae Post pupae reduction Defol-
per 46 cm per 46 cm due to iation
Location Host  branch tip branch tip spray (%) (%)
Kabitotikwia Lake
Block 96
Plot 1 bF 20.2 2.1 69 58
Checks bF 20.6 6.8 92
Plot 2 bF 15.9 3.4 17 66
Checks bF 16.4 4.2 92
Plot 5 bF 14.3 2.3 36 64
Checks bF 16.4 4,2 92
Plot 2 wS 45,6 .7 0 92
Checks wS 43.8 .6 93
Plot 3 vS 46.5 .6 0 55
Checks wS 43.8 .6 93
Plot 5 wS 20.8 1.8 64 85
Checks wS 22.1 5.3 83
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Table 7. Spruce Budworm:

aerial application of Dipel 176 at 30

District, North Central Region,

Population reduction and f

oliage protection attr
BIU/1.8L/ha for each s
Ontario, 1990

ibutable to a single
pray block assessed in Nipigon

No. Prespray larvae Population 1990
Spray of per 46 cm reduction due Defoliation
Location date Host plots branch tip to spray (%) %)
Purdom Twp
Block 2 June 11 bF 4 52.6 15 80
Checks bF 49.9 90
Block 2 wS 4 89.5 66 87
Checks wS 89.7 92
Ledger Twp
Block 7 June 10 bF . 3 20.0 62 75
Checks bF 19.5 84
Block 7 vS 3 98.3 52 74
Checks wS 98.0 92
Limestone Lake
Block 9 June 18 wS 4 41.1 0 83
Checks wS 44.4 86
Block 10 vS 3 27.7 6 33
Checks S 24.3 58
Barbara Lake
Block 26 June 16 bF 4 32.1 88 86
Checks bF 32.0 89
(cont’d)
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Table 7. Spruce Budworm: Population reduction and foliage protection attributable to a single
aerial application of Dipel 176 at 30 BIU/1.8L/ha for each spray block assessed in Nipigon
District, North Central Region, Ontario, 1990 (cont’d)

No. Prespray larvae Population 1990
Spray of per 46 cm reduction due Defoliation
Location date Host plots branch tip to spray (%) %)
Barbara Lake (cont’d) .
Block 26 wS 4 112.8 5S4 91
Checks wS 97.7 90
Block 63 June 10 bF 2 43.6 0 94
Checks bF 42.1 91
[ Block 63 wS 1 70.4 0 95
b Checks wS 76.3 92
Legault Twp
Block 68 June 9 " bF 5 37.5 0 90
Checks bF 36.8 93
Block 69 June 10 bF 3 29.4 0 77
Checks bF 28.0 94
Sandra Twp
Block 77 June 16 wS 2 66.4 0 70
Checks vS 70.2 90
Meader Twp
Block 78 June 16 wS 2 66.1 0 74
Checks
S 65.9 88

(cont’d)



Table 7. Spruce Budworm: Population reduction and foliage protection attributable to a single
aerial application of Dipel 176 at 30 BIU/1.8L/ha for each spray block assessed in Nipigon
District, North Central Region, Ontario, 1990 (cont’d)

961

No. Prespray larvae Population 1990
_ Spray of per 46 cm reduction due Defoliation
Location date Host plots branch tip to spray (%) (%)
Northwind Lake
Block 79 June 15 bF 2 35.4 7 81
Checks bF 34.2 86
Block 79 vS 2 68.0 0 84
Checks wS 70.2 90
Block 80 June 15 bF 4 38.6 68 66
Checks bF 37.4 90
Block 80 wS 4 67.7 29 73
Checks vS 66.7 89
Block 81 June 19 bF 4 42.3 57 85
Checks bF 40.1 89
Block 81 vS 3 78.1 42 61
Checks vS 74.3 94
Kilkenny Twp
Block 84 (LNPP) June 18 bF 4 35.0 98 64
Checks bF 34.2 90
Block 84 vS 4 63.6 89 72
Checks vS 65.2 90
(cont’d)
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Table 7. Spruce Budworm: Population reduction and foliage Protection attributable to a single

aerial application of Dipel 176 at 30 BIU/1.8L/ha for each spray block assessed in Nipigon
Distriect, North Central Region, Ontario, 1990 (conel.) :

No. Prespray larvae Population 1990
Spray of per 46 cm reduction due Defoliation
Location date Host plots branch tip to spray (%) (%)
Cockeram Twp
Block 85 June 5 bF 7 45.0 49 69
Checks bF 41.5 90
Block 85 wS 7 72.5 87 75
Checks vS 72.1 91
Black Sturgeon Lake
= Block 91 June ?7 bF 3 28.5 88 36
~ Checks : bF 27.2 89
Block 91 UL 3 74.0 77 67
Checks vs 75.2 89
Black Bay Peninsula
Block 106 June 15-16 bF 2 32.3 26 84
Checks bF 30.7 92
Block 106 vs 2 91.7 64 81

Checks wS 9.8 92




Table 8. Spruce Budworm:
attributable to a

Population reduction and foliage protection

single aerial application of Dipel 176 at 30

BIU/1.8L/ha for each spray plot assessed in Nipigon District,

North Central Region,

Ontario, 1990

Population 1990
Pre larvae Post pupae reduction Defol-
per 46 cm per 46 cm due to iation
Location Host branch tip branch tip spray (%) %)
Purdom Twp
Block 2
P1 bF 35.0 2.2 61 94
Checks bF 32.9 5.3 94
P2 bF 54.2 3.8 8 74
Checks bF 51.3 3.9 88
P3 bF 71.8 5.4 0 68
Checks bF 64.0 2.2 90
P4 bF 49.2 2.2 41 82
Checks bF 51.3 3.9 88
Pl wS 103.4 .6 25 95
Checks vS 102.7 .8 94
P2 wS 90.2 0 100 91
Checks vs 93.8 3.4 92
P3 wsS 87.2 1.6 0 78
Checks vS 85.9 .6 90
P4 vS 77.2 0 100 85
Checks wS 76.3 1.7 92
Ledger Twp
Block 7
P1 bF 29.4 1.0 82 65
Checks bF 27.7 5.2 79
P2 bF 8.6 0.4 80 90
Checks bF 8.2 1.9 95
P3 bF 22.0 2.4 11 69
Checks bF 22.7 2.8 79
P1 ws 81.2 4 33 87
Checks vS 85.9 .6 90
(cont’d)
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Table 8. Spruce Budworm: Population reduction and foliage protection
attributable to a single aerial application of Dipel 176 at 30
BIU/1.8L/ha for each spray plot assessed in Nipigon District,
North Central Region, Ontario, 1990 (cont’d)

Population 1990

Pre larvae Post pupae reduction Defol-
per 46 cm per 46 cm due to iation
Location Host branch tip brarch tip spray (X) (%)
Ledger Twp (cont’d)
Block 7
P2 wS 88.4 .2 69 88
Checks wS 85.9 .6 90
P3 wS 125.2 .2 50 48
Checks vS 122.2 A 95
Limestone Lake
Block 9
P1 wS 62.8 8.0 0 86
Checks vS 63.6 2.8 93
P2 ' wS ©31.3 9.8 0 72
Checks wS 35.0 2.1 80
P3 wS 40.2 7.5 0 81
Checks vS 43.8 .6 93
P4 vS 30.0 3.0 0 92
Checks wS 35.0 2.1 80
Block 10
P2 vS 13.7 5.0 0 21
Checks vS 15.9 .8 12
P3 vS 19.9 2.3 52 29
Checks vS 22.1 5.3 83
P4 vS 34.4 1.3 38 49
Checks vS 35.0 2.1 80
Barbara Lake
Block 26
Pl bF 28.6 1.4 74 87
Checks bF 27.7 5.2 79
P2 bF 42,2 .2 96 95
Checks . bF 40.7 5.6 93
(cont’d)
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Table 8. Spruce Budvworm: Population reduction and foliage protection
attributable to a single aerial application of Dipel 176 at 30
BIU/1.8L/ha for each spray plot assessed in Nipigon District,
North Central Region, Ontario, 1990 (cont’d)

Population 1990
Pre larvae Post pupae reduction Defol-
per 46 cm per 46 cm due to iation
Location Host branch tip branch tip spray (%) (%)
Barbara Lake (cont’d)
Block 26
P3 bF 52.8 A 90 69
Checks bF 51.3 3.9 88
P4 bF 4.8 0 100 95
Checks bF 8.2 1.9 95
Pl wS 87.0 .4 38 90
Checks vS 85.9 .6 90
P2 wS 179.4 0 100 95
Checks wS 135.0 1.0 94
P3 S 145.0 1.6 0 87
Checks vS 135.0 1.0 94
P4 vS 39.8 .6 75 93
Checks wS 35.0 2.1 80
Block 63
Pl bF 33.7 8.0 0 93
Checks bF 32.9 5.3 94
P2 bF 53.6 3.6 12 95
Checks bF 51.3 3.9 88
Pl wS 70.4 1.6 0 95
Checks S 76.3 1.7 92
Legault Twp
Block 68
Pl bF 39.2 17.0 0 94
Checks bF 40.7 5.6 95
P2 bF 54.3 3.5 15 74
Checks bF 51.3 3.9 88
P3 bF 41;8 7.2 0 95
Checks bF 40.7 5.6 93

200 (cont’d)
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Table 8. Spruce Budworm: Population reduction and foliage protection
attributable to a single aerial application of Dipel 176 at 30
BIU/1.8L/ha for each spray plot assessed in Nipigon District,
North Central Region, Ontario, 1990 (cont’d)

Population 1990
Pre larvae Post pupae reduction Defol-
per 46 cm per 46 cm due to iation
Location Host branch tip branch tip spray (%) (%)
Legault Twp (cont’d)
Block 68
P4 bF 33.4 13.0 0 94
Checks bF 32.9 5.3 94
P5 bF 18.6 4.9 6 94
Checks bF 18.3 5.1 95
Block 69
Pl bF 32.9 2.6 51 59
Checks bF 32.9 5.3 94
P2 bF 19.3 9.2 0 86
Checks bF 18.3 5.1 95
P3 bF 35.9 4.1 29 86
Checks bF 32.9 5.3 94
Sandra Twp
Block 77
Pl wS 85.7 2.9 0 87
Checks S 85.9 .6 920
P2 wS 47.2 4.1 0 52
Checks vS 54.5 3.4 91
Meader Twp
Block 78
P1 vS 66.0 1.7 0 77
Checks wS 65.9 1.7 88
P2 wS 66.2 4.3 0 70
Checks vS 65.9 1.7 88
Northwind Lake
Block 79
Pl bF 25.2 9.0 0 92
Checks bF 27.7 5.2 79
(cont’d)
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Table 8. Spruce Budvorm: Population reduction and foliage protection
attributable to a single aerial application of Dipel 176 at 30
BIU/1.8L/ha for each spray plot assessed ip Nipigon District,
North Central Region, Ontario, 1990 (cont’d)

Population 1990

.3

Pre larvae Post pupae reduction Defol-
per 46 cm per 46 cm due to iation
Location Host branch tip branch ti-: spray (%) %)
Northwind Lake (cont’d)
Block 79
P2 bF 45.7 1.4 78 70
Checks bF 40.7 5.6 93
P1 vS 50.8 2.4 23 92
Checks vS 54,5 3.4 91
P2 S 85.2 3.0 0 77
Checks S 85.9 .6 90
Block 80
P1 bF 44.1 1.4 77 53
Checks bF 40.7 5.6 93
P2 bF 27.0 2.4 53 87
Checks bF 27.7 5.2 79
P3 bF 37.8 1.6 69 65
Checks bF 40.7 5.6 93
P4 bF 45.5 1.8 77 58
Checks bF 40,7 5.6 93
Pl vS 32.2 .8 58 75
Checks vs 35.0 2.1 80
P2 wS 125.0 4 0 85
Checks wS 122.2 .4 95
P3 wS 67.6 .6 67 71
Checks vS 65.9 . 1.7 88
P4 wS 46.1 1.6 0 62
Checks wS 43.8 .6 93
Block 81
P1 bF 66.4 2.0 12 78
Checks bF 64.0 2.2 90
P2 bF 43.8 2 97 84
Checks bF 40.7 5.6 93

202 (cont’d)
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Table 8. Spruce Budworm: Population reduction and foliage protection
attributable to a single aerial application of Dipel 176 at 30
BIU/1.8L/ha for each spray plot assessed in Nipigon District,
North Central Region, Ontario, 1990 (cont’d)

.-y—'-"?

3

— ’g

Population 1990
Pre larvae Post pupae reduction Defol-
per 46 cm per 46 cm due to iation
Location Host branch tip branch tip spray (%) - (%)
Northwind Lake (cont’d)
Block 81
P3 bF 35.6 3.0 47 87
Checks bF 32.9 5.3 94
P4 bF 23.5 2.1 28 92
Checks bF 22.7 2.8 79
P1 wS 66.6 1.8 38 63
Checks wS 63.6 2.8 93
P2 S 60.6 1.0 83 42
Checks ws 57.0 5.6 95
P3 wS 107.1 3.0 0 77
Checks vS 102.7 .8 94
Kilkenny Twp
Block 84 (LNPP)
Pl bF 32.0 0 100 37
Checks bF 32.9 5.3 94
P2 bF 44,0 .4 93 77
Checks bF 40.7 5.6 93
P3 bF 39.4 0 100 50
Checks bF 40.7 5.6 93
P4 bF 24.5 0 100 90
Checks bF 22.7 2.8 79
Pl vs 61.8 .2 93 62
Checks wS 63.6 2.8 93
P2 vS 62.4 .2 93 68
Checks vS 63.6 2.8 : 93
(cont’d)
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Table 8. Spruce Budworm: Population reduction and foliage protection
attributable to a single aerial application of Dipel 176 at 30
BIU/1.8L/ha for each spray plot assessed in Nipigon District,
North Central Region, Ontario, 1990 (cont’d)

Population 1990

Pre larvae Post pupae reduction Defol-
per 46 cm per 46 cm due to iz .ion
Location Host branch tip branch tip spray (%) (%)
Kilkenny Twp (cont’d)
Block 84 (LNPP)
P3 vS 32.2 0 100 82
Checks vS 35.0 2.1 80
P4 wS 97.8 .6 62 77
Checks wS 98.6 1.6 94
Cockeram Twp
Block 85
Pl bF 84.6 3.2 0 77
Checks bF 64.0 2.2 90
P2 bF 35.0 3.2 43 60
Checks bF 32.9 5.3 94
P3 bF 49.2 4.0 0 72
Checks bF 51.3 3.9 88
P4 bF 39.6 1.0 81 94
Checks bF 40.7 5.6 93
P5 bF 27.6 1.2 77 66
Checks bF 27.7 5.2 79
P6 bF 34.8 1.0 82 55
Checks bF 32.9 5.3 94
P7 bF 44.0 4.4 27 62
Checks bF 40.7 5.6 93
Pl wS 47.2 .2 71 90
Checks wS 43.8 .6 93
P2 vS 92.4 A 88 62
Checks wS 93.8 3.4 ' 92
P3 vS 68.8 1.4 22 83
Checks vS 65.9 1.7 88
(cont’d)
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Table 8. Spruce Budworm: Population reduction and foliage protection
attributable to a single aerial application of Dipel 176 at 30
BIU/1.8L/ha for each spray plot assessed in Nipigon District,
North Central Region, Ontario, 1990 (cont’d)

Population 1990

Pre larvae Post pupae reduction Defol-
per 46 cm per 46 cm due to iation
Location Host branch tip branch tip spray (%) %)
Cockeram Twp (cont’d)
Block 85
P4 wS 76.2 0 100 70
Checks wS 76.3 1.7 92
P5 wS 75.4 0 100 79
Checks vS 76.3 1.7 92
P6 ws 50.4 .4 87 50
Checks wS 54.5 3.4 91
P7 ws 97.2 0 100 92
Checks wS 93.8 3.4 92
Black Sturgeon Lake
Block 91
Pl bF 19.1 .6 89 49
Checks bF 18.3 5.1 95
P2 bF 21.4 .3 88 14
Checks bF 22.7 2.8 79
P3 bF 45.1 3 87 45
Checks bF 40.7 .8 923
P1 wS 67.5 .9 50 74
Checks wS 65.9 1.7 88
P2 vS 62.1 .5 69 53
Checks vS 65.9 1.7 88
P3 vS 92.4 0 100 73
Checks vS 93.8 3.4 92
Black Bay Peninsula
Block 106
P1 bF 54.7 2.4 43 80
Checks bF 51.3 3.9 88
(cont’d)
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Table 9.

Spruce Budworm: Population reduction and £
applications of Dipel 176 at 30 BIU/1.8L/h
District, North Central Region,

a for each s

Ontario, 1990.

oliage protection attributable to twvo aerial
pray block assessed in Nipigon

No. - Prespray larvae Population 1990
Spray of per 46 cm reduction due Defoliation
Location dates Host plots branch tip to spray (%) (%)
Irwin Twp
Block 72 June 14 bF 81.4 27 83
Checks and 19 bF 64.0 90
Block 72 S 111.2 0 85
Checks vS 111.7 85
Block 73 June 14 bF 68.8 44 60
Checks and 19 bF 57.6 89
Block 74 June 14 bF 63.8 42 56
Checks and 19 bF 56.2 91
Block 74 wS 86.9 92 66
Checks wS 85.0 92
Block 75 June 14 bF 63.2 33 65
Checks and 19 bF 59.8 89
Block 75 vS 69.8 100 69
Checks vs 74.6 93
‘McIvor Twp
Block 86 June 9 bF 54.5 69 37
Checks and 21 bF 48.5 92
(cont’d)
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Table 8. Spruce Budworm: Population reduction and foliage protection
attributable to a single aerial application of Dipel 176 at 30
BIU/1.8L/ha for each spray plot assessed in Nipigon District,
North Central Region, Ontario, 1990 (conel.)

Population 1990
Pre larvae Post pupae reduction Defol-
per 46 cm per 46 cm due to iation

Lozai:on Host branch tip branch tip spray (%) %)

Black Bay Peninsula (cont’d)

Block 106
P2 bF 9.9 2.2 0 89
Checks bF 10.1 2.0 95
P1 wS 133.4 1.2 0 76
Checks vS 135.0 1.0 94
P2 wS 50.0 .3 90 86
Checks wS 54,5 3.4 91
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Table 9. Spruce Budworm: Population reduction and foliage protection attributable to two aerial
applications of Dipel 176 at 30 BIU/1.8L/ha for each spray block assessed in Nipigon
District, North Central Region, Ontario, 1990 (concl.)

No. Prespray larvae Population 1990
Spray of per 46 cm reduction due Defoliation
Location dates Host plots branch tip to spray (%) %)
McIvor Twp (cont’d)
Block 86 vS 1 90.1 91 37
Checks vS 93.8 92
Black Bay Peninsula
Block 102 June 16, 24, bF 2 41.2 76 77
Checks 25 and 24, 25 bF 42.1 91
[y)
S Block 102 vS 2 116.2 0 82
Checks’ wS 114.6 90
Block 104 June 19, 24. bF 1 21.6 48 76
Checks and 24 bF 22.7 79
Block 104 vS 1 72.2 50 74
Checks wSs 76.3 92
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Table 10. Spruce Budworm: Population reduction and foliage protection
attributable to two aerial applications of Dipel 176 at 30
BIU/1.8L/ha for each spray plot assessed in Nipigon District,
North Central Region, Ontario, 1990

Population 1990

Pre larvae Post pupae reduction Defol-
mer 46 cm per 46 cm due to iation
Location Host branch tip branch tip spray (%) %)
Irwin Twp
Block 72
Pl bF 70.8 1.2 50 82
Checks bF 64.0 2.2 90
P2 bF 91.9 2.9 7 84
Checks bF 64.0 2.2 90
Pl vS 111.2 .8 0 85
Checks wS 111.7 .3 85
Block 73
P1 bF 82.4 3.8 0 83
Checks bF 64.0 2.2 90
P2 bF 55.2 .3 93 38
Checks bF 51.3 3.9 88
Block 74
Pl bF 88.2 3.6 0 68
Checks bF 64.0 2.2 90
P2 bF 66.0 2.0 9 48
Checks bF 64.0 2.2 90
P3 bF 37.2 1.0 80 51
Checks bF 40.7 5.6 93
Pl ws 78.0 0 100 59
Checks wS 76.3 1.7 92
P2 wS 95.8 4 89 72
Checks vS 93.8 3.4 92
Block 75
P1 bF 54,3 1.9 54 75
Checks bF 51.3 3.9 88
(cont’d)
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Table 10, Spruce Budworm;
attributable ¢o tvo aerial appli

BIU/1.8L/ha for each Spray plot assessed in Nipigon District,
North Central Region, Ontario, 1990 (cont’d)

Populatijon 1990

13

3

i3

Pre larvae Post pupae reduction Defol-
per 46 cnm per 46 cm due to iation
Location Host branch tip branch tip Spray (X) %)
Irwin Twp {zont’d)
Block 75
P2 bF 59.4 2.4 0 57
Checks bF 64.0 2.2 920
P3 bF 76.0 1.6 38 63
Checks bF 64.0 2.2 90
P3 vS 69.8 0 100 69
Checks vS 74.6 3.8 93
McIvor Twp
Block 8¢
P1 bF 34.7 1.2 79 27
Checks bF 32.9 5.3 94
P2 bF 72.7 2.0 20 44
Checks bF 64.0 2.2 90
P3 bF 80.4 2.4 11 35
Checks bF 64.0 2.2 %0
P4 bF 43,6 .6 90 32
Checks bF 40.7 5.6 93
P5 bF 41.0 1.1 80 48
Checks bF 40.7 5.6 93
P6 wS 90.1 .3 91 37
Checks vS 93.8 3.4 92
Black Bay Peninsula
Block 102
Pl bF 50.3 .9 76 62
Checks bF 51.3 3.9 88
P2 bF 32.0 1.3 75 92
Checks bF 32.9 5.3 94
(cont’d)
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Table 10. Spruce Budworm: Population reduction and foliage protection
attributable to two aerial applications of Dipel 176 at 30
BIU/1.8L/ha for each spray plot assessed in Nipigon District,
North Central Region, Ontario, 1990 (concl.)

Population 1990
Pre larvae Post pupae ' reduction Defol-
per 46 cm per 46 cm due to iation
Location Host branch ti» branca tip spray (%) (%)
Black Bay Peninsula (cont’d)
Block 102
Pl wS 118.5 .8 0 74
Checks vS 117.0 N 90
P2 S 113.9 -t 0 89
Checks wS 112.2 .5 91
Block 104
P5 bF 21.6 1.4 48 76
Checks bF 22.7 2.8 79
P5 vS 72.2 .8 50 74
Checks vS 76.3 1.7 92
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the majority of the blocks this year could be described as fair or
poor as follows: one application; Kabitotikwia Lake, Block 96 - fair,
2 - poor, 7 - poor, 26 - poor, 63 - nil, 69 - poor, 69 - poor, 79 -
poor, 80 - poor, 81 - poor, 84 - fair, 85 - fair, 91 - good, 106 poor;
tvo applications; 72 - poor, 73 - fair, 74 - fair, 75 - fair, 86 -
good, 102 - poor, 104 - poor. Two applications provided better
foliage protection than one application (Table 11),

Table 11. Spruce Budwor.  Comparison of population reduction and foliage
protection aittibutable to single and double aerial applications
of Dipel 176 «t 30 BIU/1.8L/ha in the North Central Region,
Ontario, 1990

Population 1990

Pre larvae Post pupae reduction Defol-

per 46 cm per 46 cm due to iation
Host branch tip branch tip spray (X) %)
1 application bF 34.9 3.0 35 75
Checks bF 33.7 4.5 90
1 application wS 75.5 1.3 32 77
Checks wS 75.2 1.9 91
2 applications bF 56.4 1.8 51 65
Checks bF 50.1 3.3 89
2 applications wS 91.1 4 78 69
Checks wS 92.7 2.0 91

Excessive rain, very high budworm populations and advanced
insect development at time of treatment explain, to a considerable
extent, the poor results. Based on weather records from Cameron
Falls, rain occurred on 15 days during the first 21 days of June and
on 14 occasions during the first 22 days at Thunder Bay airport. The
total precipitation for June at Thunder Bay airport was 135.1 mm
compared to a normal of about 76 mm. The total at Cameron Falls was
90.5 mm.

Delays early in spray programs caused by weather or by other
factors will result in advanced insect development when treatments are
finally applied. Foliage protection will suffer as a result.

Previously in this report, reference was made to certain areas
being targeted for two applications based on high L2 samples. Indeed,
overall and irrespective of treatment regime, budwofm populations this
year vere the highest of any sprayed in the North Central Region over
the last five years. Pre-spray densities of spruce budworm larvae in
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Thunder Bay and Nipigon districts spray programs from 1986 to 1990 are
summarized by host species in Table 12.

Table 12. Spruce Budworm: Prespray larval
densities in Thunder Bay and Nipigon
districts, 1986-1990

Prespray larvae per 46 :m

branch tip
Year bF wS
1986 9.3 - 20.3
1987 9.9 28.3
1988 18.0 37.0
1989 27.7 1 55.2 9
1990 42.1 (92) 80.2 (179)
1

and 2, highest plot density for balsam fir and
vhite spruce, respectively.

In conclusion, veather and high insect populations combined to
produce generally fair to poor foliage protection this year, although
there were exceptions with good protection achieved for some blocks.
However, information from other regions and from experimental spraying
trials in Ontario indicate that no or very little foliage protection
was accomplished and by comparison, Ontario’s operational results in
1990 are relatively good.
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Outbreak Status, 1990

Despite the steady spread of this pest into new areas
of the province, the area of moderate-to-severe defoliation
declined slightly in 1990 to a total of 77,648 ha (Fig. 1,
Tables 1,2 and 3) compared to a total of 81,640 ha in 1989.

Most of this decline occurred in the Eastern Region
where large infestations totalling 68,981 he in 1989 in
Brockville, Tweed, Carleton Place and Napa~ districts broke
up into numerous small pockets totalling £,"83 ha in
1990 (Fig.l, Table 2). Significant increa.es occurred in the
Algonquin Region where 39,235 ha of defoliation were mapped.
This was an increase of some 38,001 ha from the previous year.
Moderate-to-severe defoliation was observed for the first time
in Algonquin Park (172 ha), Bracebridge (4,359 ha) and Parry
Ssound (9,367) districts. In the Central Region, the
infestation increased from 6,618 ha in 1989 to 28,624 ha in
1990. The area of infestation expanded in Niagara (19,474 ha)
and Maple (2,291 ha) districts and was detected for the first
time in Cambridge (3,323 ha) and Huronia (2,418 ha) districts
in 1990. Most of the defoliation occurred in scattered
pockets ranging in size from a few hectares to just over 1,500
ha. After several years of expansion, the outbreak in Lindsay
District declined by some 2,953 ha this year to a total of
1,118 ha. 1In the Southwestern Region, scattered pockets of
medium-to-heavy infestations were more widespread in
southwestern Simcoe District than in 1989, but the total area
affected decreased by 901 ha to 3,906 ha. New areas of gypsy
moth defoliation totalling 50 ha were mapped in Aylmer and
Chatham districts. Larvae were observed at many other
locations in southern Ontario causing light and occasionally
moderate defoliation.

In the Northeastern Region of the province, larvae and
egg masses were detected at several locations on Manitoulin
Isiand and the McBean Harbour Junior Ranger Camp in Espanola
District, and in Killarney Provincial Park in Sudbury District.

Forecasts, 1991

Egg-mass surveys are currently being conducted by the
Ministry of Natural Resources throughout southern Ontario.
Results of these surveys will not be available for several
weeks. However, egg-mass surveys carried out in conjunction
with the 1990 spray assessment have been completed and suggest
that infestations in the Eastern Region and parts of the
Central Region, where the insect has been causing defoliation
for a number of years, will probably continue to decline in
1991 (Table 4). In other areas, particularly in the Algonquin
and Southwestern Regions, where the outbreak is relatively new,
infestations are likely to expand in 1991, affecting more
stands and a greater total area.
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Table 1. Gypsy moth infestations in Ontario, 1981-1990.

Gross area of
moderate-to-severe defoliation

Year of infestation (ha)
1981 1,450
1982 4,800
1983 40,954
1984 80,624
1985 246,342
1986 167,776
1987 12,678
1988 29,693
1989 81,640
1990 77,648

Table 2. Gross area (ha) of moderate-to-severe defoliation by the gypsy moth in
Ontario, 1986-1990.

Region District 1986 1987 1988 1989 1990
Bastern Tweed 73,525 3,329 16,089 39,096 1,259
Napanee 57,780 4,781 6,198 15,001 4,086
Carleton Place 13,386 1,355 3,918 2,634 143
Brockville 22,283 2,099 1,865 12,250 395
166,974 11,564 28,070 68,981 - 5,883
Algonquin Algonquin Park 0 0 0 0 172
Bracebridge 0 0 0 0 4,359
Pembroke 221 0 124 1,154 7,148
Bancroft 164 111 370 15 13,133
Minden 0 0 0 65 5,056
Parry Sound 0 0 0 0 9,367
385 111 494 1,234 39,235
Central Cambridge 0 0 0 0 3,323
Huronia 0 0 0 0 2,418
Lindsay 417 888 861 4,071 1,118
Niagara 0 0 28 2,177 19,474
Maple 0 0 0 370 2,291
417 888 889 6,618 28,624
Southwestern Aylmer 0 0 0 0 30
Chatham 0 0 0 0 20
Simcoe 0 115 240 4,807 3,856
0 115 240 4,807 3,906
Total 167,776 12,678 29,693 81,640 77,648
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Table 3. Gross area (ha) of moderate-to-severe defoliation by the gypsy moth,

1986-1990.
Locality 1986 1987 1988 1989 1990
Brant" 0 0 0 0 2,574
Durham 0 118 51 50 567
Elgin® 0 0 0 0 30
Frontenac?® b 109,442 1,775 1,861 11,625 3,234
Haldimand-Norfolk’. 0 115 240 4,937 12,061
Halibugtona 0 0 0 0 4,187
Halton b 0 0 0 0 397
Hamilton-Wentworth 0 0 0 0 352
Hastings 11,668 4,511 5,625 22,262 806
Lambton?® 0 0 0 0 20
Lanark?® 13,356 1,355 3,918 2,590 143
Leeds and Grenville?® 22,283 2,099 1,865 12,250 395
Lennox and Addington® 8,627 407 10,007 12,660 905
Muskoka? 0 0 0 0 10,137
Niagara 0 0 28 2,047 11,269
Nipissing® 0 0 0 0 172
Nor thumberland® 1,430 2,131 5,341 8,231 607
Ottawa-Carleton 221 0 0 44 0
Parry Sound® 0 0 0 0 3,589
Peterborough 179 167 565 3,045 14,554
Prince Edward? 540 0 0 340 74
Renfrew 0 0 124 1,154 7,148
Simcoe® 0 0 0 0 2,418
Victgtiaa 0 0 68 35 123
York 0 0 0 370 1,886
Total 167,776 12,678 29,693 81,640 77,648
a County
b Regional Municipality
¢ District
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Results of Spraying Operations

In 1990, the Ontario Ministry of Natural Resources

aerially treated a total of 33,956 ha of gypsy moth infested

forest in eleven districts in southern Ontario. Two B.t.
products, Dipel 132 and Futura XLV, were applied to 4,730 ha of
crown land and 29,226 ha of private land. With the exception of
a few blocks in the Ivy Lea and Westport areas in the Eastern
Region, which received single applications, all blocks were
treated twice (2X 30 BIU/2.0l/ha). Both fixed wing (Ag Trucks,
Ag Cats, Pawnees) and rotary wing (Bell 206's, Hughes 500's and
A-Stars) aircraft equipped with Micronairs were used.

In early April, prior to gypsy moth egg hatch, 50 egg
masses were collected from each of eight locations throughout
the proposed spray area to assess overwintering survival rates.
Twenty-five egg masses were collected from the ground and
another 25 from the boles of trees. The egg masses were
allowed. to hatch in the quarantine facility at the Great Lakes
Forestry Centre and the percent egg-mass hatch, average
number of eggs per mass, and the average number of emerged
larvae per egg mass was determined for each location (Table
5). 1In previous years, we have found that egg masses laid on
the ground and below the snow cover generally had a much higher
survival rate than those laid on the boles of the tree and
thus, above the snow line (Table 6). 1990 was no different and
egg-mass survival was consistently higher on the ground than on
the bole. Between-site variation was considerable, but
survival was highest at the most southerly location surveyed in
Simcoe District where winter temperatures are somewhat more
moderate than in the other locations to the north and east. A
high proportion of egg masses survived on the ground and bole
at Ivy Lea in Brockville District, but survival was reduced at
other locations. In some cases, no eggs survived on the boles
of the trees (Napanee, Tweed, and Carleton Place North) and,
with the exception of Simcoe and Brockville, the proportion of
eggs per mass that actually produced viable larvae was very
low. Table 6 summarizes overwintering egg survival from 1983
to 1990. Average egg-mass sizes in 1990 (Ground= 232, Bole=
207) were somewhat below the previous seven year averages
(Ground=284, Bole=272). The average number of viable larvae
hatching from egg masses on the ground (194) in 1990 was also
lower than the seven year average of 257, while egg masses on
the boles of trees produced an average of 157 larvae in 1990,
slightly above the seven year average of 141. One could
speculate that the record low temperatures that occurred in
many parts of the province during late November and December,
1989 may be responsible for this reduced survival.

Crews began monitoring gypsy moth egg hatch in late
April and found that in all areas, larvae had already started
to emerge from egg masses. In the Niagara, Simcoe and Chatham
areas, hatch was completed by May 8 or 9. Further to the north
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and east in the Minden, Awenda, Tweed and Brockville areas,
hatch was not complete until May 23 or 24. Weather records
from throughtout the region showed that temperatures from late
April to early May were well above normal with daily maximums
often greater than 20°C and as high as 28°C on accasion (Fig. 2
and 3). Temperatures were generally cooler than normal during
the latter part of May in all areas but returned to normal in
June.,

Aerial spraying operations started on May 19 in the
Simcoe area and in most oth:r areas by May 25. 1In all of these
areas, hatch was complete aa¢ larvae were predominantly first
instars (Table 7). Leaf expansion was estimated on red and
white oak and, while variable, had reached 40%-60% in most
locations. Spraying did not begin in the northern part of
Carleton Place District until June 5 when larvae were mostly
second and third instars. Second applications were completed
in most areas by June 14 when larvae were mostly fourth instar,
but in the Brockville area the program was not finished until
June 20 when larvae were in the fourth, fifth and sixth
instars.

Spray efficacy was assessed in terms of egg-mass
reduction and foliage protection in sprayed versus unsprayed
check plots. Results of the 1990 operations are presented in
Table 8 and 9. As is often the case, this years results were
highly variable and in many instances egg-mass reductions and
defoliation levels were very similar in both spray and check
plots. It is not unusual for gypsy moth populations to
collapse naturally in areas that have been infested for two or
three years. This appears to have occurred in many locations
in 1990. When the results are examined in terms of infestation
age, a definite pattern emerges (Tables 10 and 11). Egg-mass
densities were similarly reduced in spray (-98%)and check
(-93%) plots in areas that had been infested for more than two
years (Table 10). 1In areas where the infestation was less than
two years old, however, egg-mass densities were reduced by an
average of 76% in the spray plots, but increased by an average
of 98% in the check plots. Red and white ocak defoliation
rates followed a similar pattern based on age of the
infestation (Table 11). Mean defoliation rates in the older
infestations were essentially the same in both spray (rO=20%,
wO=15%) and check (rO=20%, w0=23%) plots, but in the new
infestations, defoliation rates in the check plots (r0=52%,
wO=60%) were nearly twice as high as in the spray plots
(rO=28%, wO=28%). Thus, in the older infestations, there
appears to be very little benefit from spraying in terms of
population reduction and foliage protection. 1In newly infested
areas, however, significant reductions in egg-mass density and
host defoliation were achieved.
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Fig. 2 Heat accumulation in
degree days for Ottawa,Ontario 1990

2000

— 1990
—— NORMAL ,

1500

| Y44

1000

N<>0 mMmILOMoO

500

MARCH APRIL MAY JUNE



(A&

N<>0 mMMmMIOMO

o 3

Fig. 3 Heat accumulation in
degree days for Simcoe,Ontario 1990

2000
—— 1990 (DELHI)
— — NORMAL (ST. WILLIAM) //
/
1500 ................................................................................................................................................ Y ZRTIRR
Ve
/
/
/
/
/
//
1000 ..................................................................................................................... / ...................................
/
/
7/
7
Ve
/
. //
500 ................................................................................... ././ .................................................................
e
-7 '
//
///
0 H—“Hlﬁlmmmrl;lllI|||||||l|ll||||ll|||l||lIIllII]lIII||||||Illlllll.lIllllllllll||l|||l||ll||||l|ll
1 21 31 10 20 30 10 20 30 9 19 29
MARCH APRIL MAY JUNE
3 .3 3 | | 1 3
vuj B w_j _‘3 ___% \-‘k,j __n‘_g .-,_,__3 k_’% 4~_§



~ 7% T ~ 3 T3 71 773

Table 4. Gypsy moth: Comparison of egg-mass densities in
unsprayed plots in southern Ontario in 1989 and 1990.

Average egg masses

No. of per .01 ha %
District plots 1989 1990 Change
Brockville 8 156 5 -97
Carleton Pl. 7 29 5 -81
Napanee 4 20 0.5 -98
Lindsay 8 74 12 -84
Maple 3 47 210 +347
Huronia 9 85 54 -36
Niagara 8 211 12 -94
Simcoe 60 51 71 +39
Cambridge 3 50 446 +792
Overall 110 71 63 -12

Table 5. Gypsy moth: Overwintwering egg-mass survival in
southern Ontario, 1989-90.

Egg-mass Eggs per Larvae per

hgtch(%) b mass (X) egg-mass(X)
District G B G B G B
Simcoe 100 96 318 357 267 310
Huronia 96 4 294 204 259 0.4
Minden 96 4 290 157 284 0.3
Napanee 72 0 143 152 82 0
Tweed 38 0 174 95 67 0
Brockville 100 72 97 108 80 60
Ccarleton PL.S 83 16 263 323 199 22
Carleton PL.N 76 0 195 255 90 0
Overall 87 24 232 207 194 157
3e Ground
b_ Bole
€. calculation is based only on egg masses that produced viable

larvae.
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Table 6.

Gypsy moth:

Ontario, 1983 to 1990.

Overwintering egg survival in southern

Egg-mass Eqgs per Larvae per

hgtch (%g mass (X) egg-mass (X)°€
Year G B G B G B
1983 100 100 285 241 274 223
1984 96 22 356 354 327 40
1985 84 45 375 276 315 125
1986 99 89 259 270 247 166
1987 98 48 217 285 207 108
1988 96 66 280 232 252 161
1989 92 77 218 247 177 165
1990 87 24 232 207 194 157
2= Ground
b, Bole

€= calculation is based only on egg masses that produced viable

larvae.
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Table 7. Gypsy moth: Spray application dates and insect and host development
at the start of 1990 spray operations

Leaf Expasion

Start of Larval Instar (%) %)
District spray I II III r0 vO
Simcoe May 19 71 20 9 53 40
Chatham May 22 55 39 6 39 43
Niagara May 22 58 41 1 64 43
Huronia May 23 98 2 31 -
Napanee May 25 70 30 62 55
NS Tweed May 23 87 13 46 48
wn Brockville : May 25 96 4 53 41

Carleton Place May 25 99 1 33 -




Table 8. Gypsy moth: Egg-mass counts and current defoliation in sprayed (2
applications of B.t.) and unsprayed plots in southern Ontario, 1990

Egg-masses per .01 ha

No. of ) 4 Defoliatiog
Location plots 1989 1990 X Change ro® w0
Brockville District
Charleston S 18.4 1.8 -90 18 18
Checks 2 26.5 0 -100 13 14
Bill Island 7 19.8 2.4 -88 11 13
Checks 2 26.5 0 -100 13 14
Charleton Place District
Darling Twp, L 15, C 9 5 42.4 0.2 -99 19
Checks 7 29.3 5.4 -82 19
Darling Twp, L 15, Cl1 9 76.4 0.4 -99 13 -
Checks 4 82.5 1.5 -98 17 20
Darling Twp, L 10, C 11 8 140.0 22.2 -84 14
Checks 4 82.5 1.5 -98 17
North Burgess Twp 5 20.4 0.4 -98 20 20
Checks 2 26.5 0 -100 13 14
Napanee District
Moira River C.A.S 5 10.4 0.4 -96 25 16
Checks 3 3.0 0.7 77 10 15
Goodrich C.A. 5 11.8 0 ~100 16 11
Checks 3 3.0 0.7 =77 10 15
Brighton Vildlife Area 6 72.5 0.2 -99 17 15
Checks 4 82.4 1.5 -98 17 20
Crove Bridge C.A. 5 117.8 3.4 -97 17 16
Checks 3 148.7 26.7 -82 32 31
Lemoine Pt. C.A. 9 19.7 0 -100 13 14
Checks 2 26. 0 -100 13 14
Ferris Prov. Park 5 113.4 0 -100. 18 12
Checks 3 148.7 26.7 -82 32 3
(cont’d)
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Table 8. Gypsy moth: Egg-mass counts and current defoliation in sprayed (2
applications of B.t.) and unsprayed plots in southern Ontario, 1990

{(cont’d)
Egg-masses per .01 ha
No. of 2 gefoliatiog
Location plots 1989 1990 X Change r0 v0
Tweed District
Melon Lake C.A. 5 41.0 2.6 -94 40 17
Checks 7 29.3 S.4 -82 19
Lindsay Distrct
Alnwick Twp, L 13, C 3 5 139.8 3.0 -98 25 18
Checks 3 148.7 26.7 -82 