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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 repression des ravageurs forestiers de deroule 

sous l'egide du Forets Canada dans le but de donner 1•opportunity 

aux representants des gouvernements federal et provinciaux ainsi 

qu'aux organismes prives de passer en revue et de discuter les 

activites relatives a la repression des ravageurs forestiers, de 

meme que la recherche connexe. 

B.H. Moody 

Forestry Canada/Forets Canada 

Ottawa, Ontario/Ottawa (Ontario) 

June 1990 / Juin 1990 

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 resultats 

d'essais qui ne sont pas encore prets pour une diffusion 

generale. Une fois confirmes, ils seront publies par les 

organismes en question par les moyens de diffusion etablies. Ce 

rapport n'est done pas publie officiellement, et il n'est meme 

pas permis d'en citer une partie seulement. Les articles qui 

paraissent dans ce rapport sont reproduits tels qu'ils ont ete 

recus, sans etre sousmis a une lecture d1experts ni a une 

revision par le personnel du Forets Canada. 
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NOTICE OF 1990 MEETING 

The Eighteenth Annual Forest Pest Control Forum 

will be held in 

Centennial Room, 5th Floor 

Government Conference Centre 

2 Rideau street, Ottawa 

November 20, 21, 22, 1990 

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

Avis de la reunion de 1990 

Le dix-huitieme colloque annuel 

sur la repression des ravageurs forestiers 

aura lieu dans le 

Salon Centennial, 5e etage 

Centre de conference du Gouvernement 

2, rue Rideau, Ottawa 

du 20, 21, 22 novembre 1990 

(de 8:30 h a 16:00 h) 
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Agenda 

Seventeenth Annual Forest Pest Control Forum 

Government of Canada Conference Centre 

2 Rideau Street 

Sussex Room, 1st Floor 

Ottawa, Ontario 

November 14, 15, 16, 1989 

8:30 a.m. - 5:00 p.m. 

Tuesdav. November 14 

Session I - Chairperson - Denyse Rousseau, Forestry Canada, 

Director of Protection 

8:30 - 9:00 1.1 Introductory Address - J.C. Mercier, Forestry 

Canada Deputy Minister 

1.2 Remarks and Introductions - B. Moody, Forum 

Secretary 

Session II -

9:00 - 10:00 

Forest Insect and Disease Status and Control 

Operation Summaries - D. Rousseau (Session 

Chairperson) 

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. 

Order 

(to be reversed in 1990) 

FIDS Report 

2.1 

2.2 

2.3 

2.4 

Nfld.- J. Hudak 

Control Operation 

Summary 

H. Crummey - Nfld. 

Maritimes- L. Magasi N. Carter - N.B. 

T. Smith - N.S. 

Quebec- D. Lachance 

Ontario- G. Howse 

L. Magasi - P.E.I. 

M. Auger - Que. 

L. Dorais - Que. 

A. Juneau - Que. 

G. Munro - Ont. 

C. Howard - Ont. 

T. Meyer - Ont. 
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Order 

(to be reversed in 1990) 

2.5 

2.6 

2.7 

2.8 

FIDS Report Control Operation 

Summary 

Prairies- H. Cerezke R. Westwood - Man. 

& NWT M. Pandila - Sask. 

B.C.-G. van Sickle 

and Yukon 

United States -

D. Kucera, H. Trial, 

D. Struble 

G. van Sickle for 

B. Deboo - B.C. 

Discussion & Summary Director, Protec 

tion, Forestry Can 

ada, FIDS Chairper 

son & participants 

10:00 - 10:15 Coffee 

10:15 - 12:00 Session II continues 

12:00 - 1:00 Lunch 

1:00 - 3:00 Session II continues 

3:00 - 3:15 Coffee 

Session III - Issues Debate Chairperson - G. Munro 

3:15 - 5:00 3.1 - Report on progress for 1988 recommendations 
3.2 - 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 

Session IV 

8:30 - 10:00 Vegetation Management Summaries 

- R. Campbell (Session Chairperson) 



4.1 Summary report from ECW - R. Campbell 

4.2 Report from Canadian Forest Nursery Weed 

Management Association - L. Lanteigne 

4.3 Report from Canadian Vegetation 

Management Association - P. Reynolds 

4.4 Round-the-table regional summaries of 

vegetation management problems and 

control operations - provincial and 

regional Forestry Canada representatives 

B.C., Prairies, Ont., Que., Maritimes, 

NfId., United States 

4.5 General Discussion 

10:00 - 10:15 Coffee 

10:15 - 12:00 Session III continues 

12:00 - 1:00 Lunch 

Session V Regulatory Considerations - Errol Caldwell 

(Session Chairperson) J 

1:00 - 3:00 5.1 Registration and regulatory update "^ 

- J. Irvine, R. Taylor j 

5.2 Update on Registration Review Process 

- G. Leblond « 

5.3 Report on Forest Pesticide Economic Benefit 1 
Assessments - M. Stemeroff 

5.4 Minor Use of Pesticides Program 

- R. McNeil *] 
5.5 Pest Risk Assessment - B. Blangez J 
5.6 CPPA Activity Update - J*-P. Martel 

3:00 - 3:15 Coffee j 

3:15 - 5:00 Session III Issues Debate continues - G. Munro _ 

1 

Thursday. November 16 
(sa 

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

P^s 

PZ3\ 
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General 

8:30-10:00 6.1 FPMI Research Highlights - E. Kondo, 

E. Caldwell 

6.2 Biotechnology Activities - E. Kondo 

6.3 FC-Maritimes Insect Management Research 

- E. Kettela 

6.4 SERG - A Reveiew of Current and Proposed 

Research - C.J. Wiesner 
6.5 Report on Forest Pesticides Caucus Activities 

- R. Carrow 

Insect Control Research 

6.6 Results of 1989 Gypsy Moth Trial -

J. Cunningham 

6.7 Timing Permethrin Applications for Spruce 

Budmoth Control - B. Helson 

6.8 White Pine Weevil and Spruce budmoth Control: 

some new findings - A. Retnakaran 

6.9 The use of entomophilic nematodes in 1989 

field experiments against Zeirauhera 

canadensis and Hylobius congener 

- E. Kettela for D. Eidt 

Vegetation Control Research 

6.10 Herbicide Trials to Control Kalmia in 

Newfoundland in 1989 - B. Titus 

6.11 Other 

Environmental Research and Monitoring 

6.12 B.t. nontarget Impact Studies - K. Barber 

6.13 Round-the-table monitoring reports, specific 

environmental research projects and reports 

relating to environmental concerns of forest 

pest managment practices are to be covered 

here. 

10:00 - 10:15 Coffee 

10:15 - 12:00 Session VI continues 

12:00 - 1:00 Lunch 

1:00 - 2:00 Session VI continues 

2:00 - 3:00 Session III Issues Debate - continues 

Forum Wrap-up & Concluding remarks - Director, 

Protection - Forestry Canada 

3:00 - 5:00 Steering Committee meets 
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WORKSHOPS 

Monday. Nov. 13. Laurier Room. Centennial Blda.. 200 Kent Street 

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

Pheromone Trapping Working Group - G. Grant (Chairperson) 
joint meeting with CRISAT 9:00 a.m. - 3:00 p.m. 

Pest Control Forum Steering Committee - D. Rousseau 

(Chairperson) - 3:00 p.m. - 5:00 p.m. ' 

Thursday. Nov. 16. Conference Centre. 2 Rideau Street H 

Environmental Monitoring Committee Eastern Spruce Budworm 
Council r» 

Approaches to the evaluation of the merits and value of B.t. 

products for forest pest management: Panel Discussion and 

Open Forum - J. Irvine (Chairperson) - 1 p.m. *] 

Friday. Nov. 17. Conference Centre. 2 Rideau Street 

- FIDS Heads Meeting (closed session) - D. Rousseau j 

(Chairperson) - 8:30 a.m. - 5:00 p.m. 

National Forestry Pesticides Caucus meeting - E. Caldwell 
- 9:00 a.m. - 12:00 p.m. 

NOTE: 1) Other meetings can be scheduled for Friday, Nov. 17 if "*! 
required. Please inform the Secretary of requirements. 

2) There is a possibility that the formal presentations ""l 
may be completed by Thursday morning; and Friday j 
workshops and FIDS meeting could commence on the 

Thursday afternoon. 

fS??:':| 
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Ordre du iour 

17e Forum annuel sur la repression des ravageurs forestiers 
Centre des conferences du gouvernement du Canada 

2, rue Rideau 

Salle Sussex, ler etage 

Ottawa (Ontario) 

Les 14, 15 et 16 novembre 1989 

De 8 h 30 a 17 h 

Le mardi 14 novembre 

Premiere seance - Presidente: Denyse Rousseau, Forets Canada, 

directrice de la Protection 

8 h 30 a 9 h 1.1 Allocution liminaire - J.C. Mercier, 
sous-ministre de Forets Canada 

1.2 Observations et presentations -

B. Moody, secretaire du forum 

Deuxieme seance - Renseignements d'actualite sur les insectes et 

les maladies des arbres et resumes des activites 

de repression - D. Rousseau (presidence de la 

seance) 

9 h a 10 h Tour de table donnant lieu a la presentation des 

rapports sommaires de chaque chef regional du 

RIMA sur les ravageurs d'interet et des resumes 

des activites de repression par les 

representants provinciaux. Temps maximal alloue 

par presentation: 15 minutes. 

Ordre de presentation Rapport du RIMA 

(a etre inverse en 1990) 

Resume des activites 

de repression 

2.1 

2.2 

2.3 

2.4 

Terre-Neuve-J. Hudak H. Crummey - T.-N. 

Maritimes - L. Magasi N. Carter - N.-B. 

T. Smith - N.-E 

L. Magasi - I. P.-E 

Quebec - D. Lachance M. Auger - Qc 

L. Dorais - Qc 

A. Juneau - Qc 

Ontario - G. Howse G. Munro - Ont. 

C. Howard - Ont. 

T. Meyer - Ont. 
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Ordre de presentation Rapport du RIMA Resume des activity | 
(a etre inverse en 1990) de repression 

2.5 Prairies et Terri- R. Westwood - Man. 1 
toires du Nord-Ouest- M. Pandila - Sask. 
H. Cerezke 

2.6 Colombie-Britannique G. van Sickle, pour J 
et Yukon - B. Deboo - C.-B. 
G. van Sickle ^ 

2.7 ]§tats-Unis - D. Kucera, 
H. Trial et D. Struble 

2.8 Discussion et resume Directrice de la -' 
Protection, Forets 

Canada, porte-parole H 
du RIMA et J 
participants 

10 h a 10 h 15 Pause-cafe "" 

10 h 15 a 12 h Reprise de la seance 

12 h a 13 h Repas du midi I 

13 h a 15 h Reprise de la seance m 

15 h a 15 h 15 Pause-cafe 

Troisieme seance - Debat des questions - President: G. Munro 

15 h 15 a 17 h 3.1 Rapport sur les suites donnees aux 

recommandations de 1988 "*! 

3.2 Discussion et debat de certaines questions 
NOTA - Les questions et recommandations a m 

debattre doivent etre bien etoffees et 

transmises a l'avance au secretaire du 
forum pour qu'elles soient discutees a la 

reunion du Comite directeur le jour i 
precedant le forum. -

Le mercredi 15 novembre \ 

Ouatrieme seance _ 

8 h 30 a 10 h Resumes portant sur la repression de la vegetation -
R. Campbell (President de la seance) 

4.1 Rapport sommaire du CEM - R. Campbell 

XVlll 



4.2 Rapport de la Canadian Forest Nursery Weed 
Management Association - L. Lanteigne 

4.3 Rapport de la Canadian Vegetation Management 

Association - P. Reynolds 

4.4 Table ronde donnant lieu a la presentation de 
resumes regionaux des problemes de repression de 
la vegetation et des activites de repression -
representants provinciaux et regionaux de Forets 

Canada, C.-B., Prairies, Ont., Qc, Maritimes, 

T.-N., E.-U. 

4.5 Discussion generale 

10 g a 10 15 Pause-cafe 

10 h 15 a 12 Reprise de la seance 

12 h a 13 h Repas du midi 

Cinauieme seance Considerations sur la eglementation -
Errol Caldwell (President de la seance) 

13 h a 15 h 5.1 Renseignements d'actualite sur 
1•homologation et la reglementation -

J. Irvine et R. Taylor 

5.2 Renseignements d'actualite sur le processus 

d'examen de 1'homologation - G. Leblond 

5.3 Rapport sur 1'evaluation des avantages 

economigues des pesticides forestiers -

M. Stemeroff 

5.4 Utilisation mineure du programme concernant 

les pesticides - R. McNeil 

5.5 Evaluation des risques poses par les 

ravageurs - B. Blangez 

5.6 Renseignements d'actualite sur les 

activites de 1'Association canadienne des 

producteurs de pates et papiers -

J.-P. Martel 

15 h a 15 h 15 Pause-cafe 

15 h 15 a 17 h Reprise de la seance sur le debat des questions 

- G. Munro 

Le ieudi 16 novembre 

sixieme seance Recherche, surveillance et autres rapports -

E. Kondo (president de la seance) 
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Generalities 

8 h 30 a 10 h 6.1 Points saillants de la recherche du RIMA -
E. Kondo et E. Caldwell 

6.2 Activites biotechnologiques - E. Kondo 
6.3 Forets Canada - recherche sur la repression 

des insectes dans les Maritimes -
E. Kettela 

6.4 Groupe de recherche sur l'efficacite des 

epandages - examen des travaux de recherche 
courants et proposes - C.J. Wiesner 

6.5 Rapport sur les activites du comite des 

pesticides forestiers - R. Carrow 

Recherche sur la repression des insectes 

6.6 Resultats des essais de 1989 pour la 

spongieuse - J. Cunningham 

6.7 Determination des periodes d1application de 
la permethrine pour la repression de la 
tordeuse des bourgeons de l'epinette -
B. Helson 

6.8 Quelques decouvertes au sujet de la 

repression du charancon du pin blanc et de 1 
la tordeuse des bourgeons de l'epinette - j 
A. Retnakaran 

6.9 Utilisation de nematodes entomophiles dans «*, 
les experiences sur le terrain effectuees 
en 1989 pour la repression de Zeiraphera 

canadensis et de Hvlobius congener -

E. Kettela, pour D. Eidt "*) 
i 

Recherche su la repression de la vegetation 

6.10 Essais d1herbicides en vue de la repression ! 
de Kalmia a Terre-Neuve en 1989 - B. Titus 

6.11 Autre 

Recherche et surveillance environnementales j 

6.12 Etudes portant sur les effets de B.t. sur H 
les organismes non vises - K. Barber ' 

6.13 Table ronde donnant lieu a la presentation 

de rapports de surveillance, de certains ^ 

projets de recherche dans le domaine de { 
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[ 1•environnement et de rapports concernant 
les problemes d'environnement poses par les 

m methodes de repression des ravageurs 

J forestiers. 

10 h a 10 h 15 Pause-cafe 

f 10 h 15 a 12 h Reprise de la sixieme seance 

W> 12 h a 13 h Repas du midi 

13 h a 14 h Reprise de la sixieme seance 

P 14 h a 15 h Reprise de la troisieme seance sur le debat 
* des questions 

F" Cloture du forum et mot de la fin -

( directrice de la Protection, Forets Canada 

m 15 h a 17 h Reunion du comite directeur 

Le lundi 13 novembre. salle Laurier. Edifice du Centenaire. 200. 

| rue Kent 

Comite d*examen et d1amelioration des techniques d1evaluation 

P des releves (CEATER) - M. Auger (president) 

Groupe de travail sur les piege a pheromone - G. Grant 

m (president) - reunion conjointe avec le CEATER de 9 h a 15 h 

' - Comite directeur du Forum sur la repression des ravageurs -
D. Rousseau (presidente) - de 15 h a 17 h 

jjQ jeufli 16 noveihre, Centre des conferences. 2. rue Rideau 

Comite de surveillance environnementale du Conseil de la 

tordeuse des bourgeons de l'epinette 

F - Methodes d1homologation des produits a base de B.t. - J. Irvine 
' (president) 

I Le vendredi 17 novembre. Centre des conferences. 2. rue Rideau 

m - Reunion des chefs du RIMA (seance a huis clos) - D. Rousseau 

(presidente) - 8 h 30 a 17 h 

Reunion du comite national des pesticides forestiers -

r E. Caldwell - 9 h a 12 h 
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NOTA - 1) D'autres reunions peuvent etre prevues au besoin pour le 

vendredi 17 novembre. Veuillez en aviser le secretaire. 

2) II est possible que les presentations officielles se 
terminent le jeudi matin; les ateliers du vendredi et la 
reunion du RIMA pourraient alors commencer le jeudi 
apres-midi. 

I 

j 
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SUMMARY OF OPENING REMARKS 

Seventeenth Forest Pest Control Forum 

Ottawa, Ontario — November 14, 1989 

The attendees at the forum were honored this year by the 
presence of Deputy Minister Jean Claude Mercier, Forestry Canada, 
who welcomed members of the forum on behalf of Forestry Canada. 

Mr. Mercier highlighted some of the significant changes that 

have occurred during the past year. The major one is the 
legislation (Bill C-29) to establish the Department of Forestry. 
Bill C-29 cleared third and final reading in the House of Commons 
on November 1, 1989, and was sent to the senate for approval. 

The new department's mandate will include: 

national leadership in the development and 

coordination of forest policy and programs, 

consistent with the government's commitment to the 

principle of sustainable development; 

conducting and fostering forest sector research 

and development; and 

close cooperation with industry, universities, 

provinces, and territories in a wide range of 

areas of forest management and protection. 

Mr. Mercier then referred to a nationwide survey of 

Canadians on behalf of Forestry Canada, which has shown that the 

public's major concern was the future of our forest and the 
environment. The Federal Government will table, shortly, legis 
lation to strengthen application of the federal Environmental 
Assessment and Review Process (EARP). The new law stipulates 

that the government will not approve, without a rigorous 
environmental assessment, initiatives that could have an impact 

on the environment. 

More specifically concerning Forestry Canada, Mr. Mercier 

mentioned some changes in the National Strategic Plan on Pest 
Management and Biotechnology. Forestry Canada will strengthen 
its role as the lead forest sector agency responsible for the 
development of forest pest management techniques. Strategic 

initiatives will include: 

development of a Forestry Canada policy on pest 

and vegetation management methods; 

acceleration of research and development in the 

use of parasites, predators, insect pathogens, and 

physiological and genetic mechanisms for insect 

pest management; 
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increased emphasis on the development of 

techniques to prevent insect outbreaks rather than 

controlling them after they occur; 

research on biological and silviculture methods of 
weed control; and 

development of integrated pest management systems. 

Forestry Canada will play an increasingly important role in 

national and international forest biotechnology research and 

development. Strategic initiatives will include: 

research on reducing forest and solid wood product 

losses from insects and disease, through the 

development of resistant trees and biological 

control agents; and 

cooperation with other agencies on regulatory and 

release issues for genetically engineered trees 

and biological pest control agents. 

To conclude, Mr. Mercier said that the information, 

discussions, and problems raised by the Pest Control Forum for 

17 years have provided interesting data for analyses. Also, 

Mr. Mercier found the 17th forum agenda most interesting, 

particularly the session on "Regulatory Considerations." He 

believed that the exchanges during the forum would be most 

beneficial. 

#W) 
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Resume de I1allocution d'ouverture 

Dix-septieme Forum sur la repression des ravageurs forestiers 
Ottawa (Ontario) — 14 novembre 1989 

Les participants au Forum ont ete honores cette annee par la 
presence de Jean Claude Mercier, sous-ministre de Forets Canada, 
qui leur a souhaite le bienvenue au nom du ministere. 

M. Mercier a souligne certains changements majeurs qui sont 
survenus au cours de I1annee ecoulee. Le principal est le projet 
de loi C-29 constituant le ministere de Forets. Le projet de loi 
a passe le cap de la troisieme et derniere lecture a la Chambre 

des communes le ler novembre 1989 et a ete envoye au Senat pour 

approbation. 

Le nouveau ministere aura notamment pour mandat: 

d'etre le maitre d'oeuvre national de 

l'etablissement et de la coordination de la 

politique et des programmes forestiers, 
conformement a 1'adhesion du gouvernement au 

principe du developpement durable; 

d'effectuer et d'encourager la recherche-

developpement dans le secteur forestier; et 

de collaborer etroitement, dans de nombreux 

aspects de 1'amenagement et de la protection des 

forets, avec l'industrie, les universites, les 

provinces et les territoires. 

M. Mercier a ensuite parle d'une enquete, menee a l'echelle 

nationale aupres des Canadiens pour le compte de Forets Canada, 

qui a montre que la principale preoccupation du public porte sur 
l'avenir de nos forets et sur I1environnement. Le gouvernement 

federale deposera sous peu un projet de loi visant a renforcer 
I1application du Processus d1evaluation et d'examen en matiere 

d•environnement (PEEE). En vertu de la nouvelle loi, le 
gouvernement n'approuvera pas, sans evaluation environnementale 
rigoureuse, les initiatives susceptibles d1avoir une incidence 

sur 1•environnement. 

En ce qui concerne plus particulierement Forets Canada, 

M. Mercier a mentionne certaines modifications du Plan 

strategique national sur la gestion des ravageurs et la 

biotechnologie. Forets Canada renforcera son role d'organisme 

responsable au premier chef de la mise au point de technique de 
gestion des ravageurs forestiers. Les initiatives strategiques 

seront notamment les suivantes: 
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elaboration d'une politique de Forets Canada sur 
les methodes de gestion des ravageurs et de la 
vegetation; 

acceleration de la recherche-developpement en 
utilisation des parasites, des predateurs, des 
agents pathogenes des insectes et des mecanismes 
physiologiques et genetiques pour la gestion des 
insectes nuisibles; 

accent accru sur la mise au point de techniques ) 
visant a empecher les pullulements d1insectes au 
lieu de les combattre apres coup? 

recherche sur les methodes biologiques et 

sylvicoles de la lutte contre les mauvaises 
herbes; et 

mise au point de systemes integres de gestion des 
ravageurs. 

Forets Canada jouera un role de plus en plus grand dans la 

recherche-developpement en biotechnologie forestiere a l'echelle 

nationale et internationale. Les initiatives strategiques seront 
notamment les suivantes: 

recherche sur la reduction des pertes de matiere 

ligneuse dues aux insectes et aux maladies par la 
mise au point d'arbres resistants et de biopesti-
cides? et 

collaboration avec d'autres organismes sur des 

questions de reglementation et de diffusion pour 
les biopesticides et les arbres obtenus par 
ingenierie genetique. 

En conclusion, M. Mercier at dit que les renseignements, les 
discussions et les probiernes que le Forum sur la repression des 
ravageurs forestiers a permis de degager depuis 17 ans ont fourni 
de precieuses donnees pour les analyses. M. Mercier a egalement 
constate que les points a l'ordre du jour du 17e Forum sont des 
plus interessants, notamment la seance consacree aux "facteurs 
reglementaires". II ne doutait pas que les echanges au cours du 
Forum seraient fort benefiques. 
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ABSTRACTS/RESUMES 

THE BIACKHEADED BUDWORM IN NEWFOUNDLAND IN 1989 

J. Hudak, L.J. Clarke and A.G. Raske 

In 1987 an infestation of about 3500 ha was recorded 

during the aerial survey in the Ten Mile Lake area on the 
Northern Peninsula and another small infestation of about 1 ha on 

the Avalon Peninsula. 
In 1988 the infestation expanded along the Roddickton 

Road and defoliation by the blackheaded budworm occurred on 

8100 ha. 

LA TORDEUSE X TETE NOIRE DE L'EPINETTE A TERRE-NEUVE EN 1989 

J. Hudak, L.J. Clarke et A.G. Raske 

La releve aerien de 1987 a permis de detecter un foyer 

d'infestation d1environ 3 500 hectares dans la region du lac Ten 
Mile, sur la peninsule Northern, et un autre foyer plus petit 
d1environ un hectare sur la presqu'ile Avalon. 

En 1988, 1'infestation a gagne du terrain le long de la 

route Roddickton et la tordeuse a tete noire de l'epinette a 

defolie 8 100 hectares. 

THE BALSAM WOOLLY ADELGID IN NEWFOUNDLAND IN 1989 

J. Hudak, L.J. Clarke and A.G. Raske 

In 1989 the Island was intensively surveyed to 

delineate the distribution of the adelgid and its damage 
throughout western and central areas. Samples are being 

processed. 

LE PUCERON LANIGERE DU SAPIN A TERRE-NEUVE EN 1989 

J. Hudak, L.J. Clarke et A.G. Raske 

En 1989, I1lie de Terre-Neuve a fait l'objet d'un 

releve intensif afin de determiner la repartition du puceron 

lanigere et les degats qu'il cause dans les parties ouest et 
centre. Des echantillons sont actuellement a I1etude. 

THE SCLERODERRIS CANKER IN NEWFOUNDLAND IN 1988 

J. Hudak, G.R. Warren and G.C. Carew 

The infested Sitka spruce plantation at Roddickton was 

inspected in 1989 and there were no signs of new or spreading 

canker infections. 
The incidence of Scleroderris canker increased in and 

around St. John's in 1989 with new infections at two locations. 

Infected branches were pruned and destroyed. 



In 1989 the survey of the 16 Scots pine plantations 
established with stock from the Salmonier Nursery was completed. 
Only the plantation at Colliers Ridge is infected with this 
disease. 

LE CHANCRE SCLERODERRIEN A TERRE-NEUVE EN 1988 
J. Hudak, 6.R. Warren et 6.C. Carew 

Une plantation d'epinettes de Sitka infestee situee a "1 
Roddickton a ete inspectee en 1989 et aucun signe de nouvelles ' 
infections ou de propagation de la maladie n'y a ete decele. 

L1incidence du chancre scleroderrien a augmente dans la "I 
ville de St. John et pres de celle-ci en 1989, deux nouveaux ' 
foyers d1infection ayant ete decouverts. Le branches infectees 
ont ete elaguees et detruites. 

En 1989, le releve effectue dans les seize plantations 

de pins sylvestres etablies a partir de materiels provenant de la 
pepiniere de salmonier a ete acheve. Seule la plantation de 
Colliers Ridge etait infectee par cette maladie. 

PINEWOOD NEMATODE SURVEYS 

W.W. Bowers and A.6. Raske 

A total of 17 nematode genera were found in _ 

Newfoundland including the 'm' form of the pinewood nematode, \ 
Bursaphelenchus xvlophilus. ! 

The vector survey has added much new data on the 

nematode fauna in Canada and its potential vectors; however, it ^ 
did not establish a pinewood nematode vector association. This J 
survey reinforced the conclusion that the pinewood nematode is 
not abundant in Canada. 

RELEVES DU NEMATODE DU PIN 

W.W. Bowers et A.6. Raske 

Au total, 17 genres de nematodes ont ete decouverte a 

Terre-Neuve, y compris la forme 'm1 du nematode du pin, 
Bursaphelenchus xylophilus. 

Une releve des vecteurs a permis d'opbtenir un grand 

nombre de nouvelles donnees sur la faune du nematode au Canada et 

sur ses vecteurs eventuels, bien qu'il n'ait pas etabli de lien 

entre le nematode du pin et ses vecteurs. Ce releve vient 

corroborer la conclusion a l'effet que le nematode du pin n'est 

pas abondant au Canada. ^ 

i 
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INSECT CONTROL PROGRAMS IN NEWFOUNDLAND IN 1989 

H. Crummey 

No spray operation was conducted against the Black Army 

cutworm and the spruce budworm, due to low population levels. A 
total of eight blocks (5 362 ha) were treated with B.t. for the 

hemlock looper. 

PROGRAMMES DES REPRESSIONS DES RAVAGEURS A TERRE-NEUVE EN 1989 

H. Crummey 

Aucune pulverisation n'a ete effectuee pour lutter 

contre la legionnaire noire et la tordeuse des bourgeons de 
l'epinette, en raison des faibles populations de ces ravageurs. 

Au total, huit blocs (5 362 hectares) ont ete traites au B.t. 
afin d'y lutter contre l'arpenteuse de la pruche. 

FOREST PEST CONDITIONS IN THE MARITIMES IN 1989 

L.P. Magasi 

Significant forest pest conditions which occurred in 
the Maritimes Region in 1989 have been reported in Forestry 
Canada-Maritimes Technical Notes 217, 218, 220 and 221. Copies 

of these are included in the Forum Report. 

INSECTES ET MALADIE DES ARBRES DANS LES MARITIMES EN 1989 

L.P. Magasi 

Les Notes techniques 217, 218, 220 et 221 de Forets 

Canada-Maritimes portent sur les insectes et maladies des arbres 

d1importance qui ont ete observes dans les Maritimes en 1989. 

Les exemplaires de ces notes ont ete annexes au compte rendu du 

Colloque. 

SPRUCE BUDWORM POPULATION 

T.D. Smith, R. Guscott, and E. Georgeson 

The area of spruce budworm population in Nova Scotia 

expanded by 30 percent with patches of moderate population 
densities, a total of 37 250 ha, single areas of high (10 000 ha) 
and extreme (3 250 ha) were noted and these areas will require 

careful monitoring. 

POPULATION DE LA TORDEUSE DES BOURGEONS DE L'EPINETTE 

T.D. Smith, E. Guscott et E. Georgeson 

La superficie ou se retrouvaient les populations de la 

tordeuse des bourgeons de l(epinette en Nouvelle-Ecosse a 

augmente de 30% pour atteindre un total de 37 250 hectares. Les 



ilots de population moderee s'y retrouvaient egalement. Deux 
endroits ou les populations etainet eleves (10 000 hectares) et 
extremes (3 250 hectares) ont ete releves et exigeront une 
surveillance attentive. 

STATUS OF BALSAM TWIG APHID 

(Mindarus abietinus Koch) 

and Balsam Gall Midge 

(Paradiplosis tumifex Gagne) 

in Nova Scotia, 1989. 

T.D. Smith 

From a Provincial viewpoint populations of balsam twig | 
aphid and balsam gall midge are considered to be trace or low. 
There were, however, 61 locations of low and 14 locations of 

moderate levels of balsam twig aphid and 25 low areas of balsam 1 
gall midge in the Province. Christmas tree growers should, J 
however, monitor their stands for the presence of these two 
insects. ^ 

j 

ETAT DES POPULATIONS DU PUCERON DES POUSSES DU SAPIN 

(Mindarus abietinus Koch) 

et de la cecidomyie du sapin 

(Paradiplosis tumifex Gagne) 

en Nouvelle-Ecosse en 1989 ""] 

T.D. Smith ) 

Les populations du puceron des pousses du sapin et de 
la cecidomyie du sapin sont jugees minimes ou faibles a l'echelle 
provinciale. On a toutefois denombre 61 endroits ou les 

populations du puceron des pousses du sapin etaient faibles et 14 
autres ou elles etaient moderees; les populations de la 

cecidomyie du sapin etainet faibles dans 25 endroits. Les 
producteurs d'arbres de Noel devrainet toutefois surveiller de 

pres leurs peuplements afin d'y deceler la presence de ces deux 
ravageurs. 

THE SPRUCE BUDWORM IN QUEBEC 1989 

Michel Auger 

The spraying program against spruce budworm carried out 
in 1989 covered an area of 165 034 ha located entirely within the 
Bas-Saint-Laurent - Gaspesie region. This represents a slight 
decrease compared to 1987 and 1988. 

LA TORDEUSE DES BOURGEONS DE L'EPINETTE AU QUEBEC EN 1989 

Michel Auger 

Le programme de pulverisation pour lutter contre la 

tordeuse des bourgeons de l'epinettte mene en 1989 a permis de 



traiter une superficie de 165 034 hectares situee entierement 
dans la region du Bas-Saint-Laurent-Gaspesie. II s'agit d'une 
legere diminution comparativement a 1987 et 1988. 

SPRUCE BUDWORM IN ONTARIO, 1989 

6.H. Howse and J.J. Churcher 

A steady decline in spruce budworm populations has been 

evident in Ontario for the past several years. This trend 
reversed itself in 1989 when the overall area of moderate-to-

severe defoliation increased by slightly over a million ha to 
6 239 636 ha. Infestations remain confined to the Northwestern 

and North Centreal regions. A total of 30 516 ha was aerially 

sprayed (with B.t.) in 1989 in the North Central Region. 

LA TORDEDSE DES BOURGEONS DE L'EPINETTE EN ONTARIO EN 1989 

G.M. Howse et J.J. Churcher 

Un declin regulier des populations de la tordeuse des 

bourgeons de l'epinette a ete constate en Ontario au cours des 

dernieres annees. Cette tendance s'est inverse en 1989 lorsque 

la superficie totale de defoliation moderee a grave a augmente, 

passant d'un peu plus d'un million d'hectares a 6 239 636 

hectares. Les foyers d•infestation restent confines aux regions 

du Nord-Ouest et du Centre-Nord. Au total, 30 516 hectares ont 

ete pulverises par voie aerienne (au B.t.) en 1989 dans la region 

du Centre-Nord. Au total, 30 516 hectares ont ete pulverises par 

voie aerienne (au B.t.) en 1989 dans la region du Centre-Nord. 

JACK PINE BUDWORM IN ONTARIO 1989 

G.M. Howse and J.J. Churcher 

Jack pine budworm populations declined dramatically in 

1989 with the total area of moderate-to-severe defoliation 

reduced from 734,482 ha to 248,311 ha. All of the defoliation 

this year was confined to areas in the Red Lake and Sioux Lookout 

districts. A total of 4 763 ha was sprayed with B.t. in 1989. 

TORDEUSE DU PIN GRIS EN ONTARIO EN 1989 

G.M. Howse et J.J. Churcher 

Les populations de la tordeuse du pin gris ont decline 

de facon spectaculaire en 1989, la superficie totale moderement a 

gravement defoliee passant de 734 482 hectares a 248 311 

hectares. Cette annee, toute la defoliation etait confinee a des 

secteurs des districts de Red Lake et de Sioux Lookout. Au 

total, 4 763 hectares ont ete traites au B.t. en 1989. 



GYPSY MOTH IN ONTARIO, 1989 

6.M. Howse and J.J. Churcher 

The area of moderate to severe defoliation by the gypsy 
moth increased substantially for the second consecutive year in 
1989. Altogether, some 81 640 ha of defoliation were mapped in 
southern Ontario, up from 29 693 ha last year. 

In 1989, the Ontario Ministry of Natural Resources 
aerially sprayed with B.t. a total of 12 951 ha of forest in 
southern Ontario to protect stands from defoliation by gypsy 
moth. 

LA SPONGIEUSE EN ONTARIO EN 1989 

G.M. Howse et J.J. Churcher 

En 1989, la superficie moderement a gravement defoliee 
par la spongieuse a enormement augmente pour une deuxieme annee 
consecutive. Au total, pres de 81 640 hectares de defoliation 
ont ete cartographies dans le sud de I1Ontario, comparativement a ™1 
29 693 hectares I1an dernier. j 

En 1989, le ministere des Richesses naturelles de 
I1Ontario a procede a des arrosages aeriens sur 12 951 hectares 
du sud de la province afin de proteger des peuplements contre 
I1action defoliante de la spongieuse. 

ONTARIO INSECT CONTROL OPERATIONS, 1989 

Geoff Munro and Joe Churcher 

The Ministry of Natural Resources conducted spray 
operations for the contol of three insect species during 1989. 
The largest was the spruce budworm program, with the gypsy moth 
and jack pine budworm programs comprising the remaining two. In 
addition an extensive public information campaign was undertaken 
to advise on the forest tent caterpillar infestation in Ontario. 
Details of the control operations are found in the three papers 
by G.M. Howse and J.J. Churcher found elsewhere in these 
proceedings. 

As expected the forest tent caterpillar infestation 

increased dramatically in 1989 to cover 7.9 million hectares. 

OPERATION DE LDTTE CONTRE LES RAVAGEDRS EN ONTARIO EN 1989 

Geoff Munro et Joe Churcher 

En 1989, le ministere des Richesses naturelles de 
I1Ontario a mene des operations de lutte contre trois especes de 
ravageurs. Le programme de pulverisation le plus important etait 

celui contre la tordeuse des bourgeons de l'epinette, la 
spongieuse et la tordeuse du pin gris etant les deux autres 
programmes. De plus, une vaste campagne de sensibilisation du 

public a ete entreprise afin de I1informer sur 1'infestation de 
la livree des forets en Ontario. Trois documents rediges par 
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G M Howse et J.J. Churcher figurant ailleurs dans ce compte 
rendu presentent de plus amples details sur les operations de 

Comme prevu, 1'infestation de la livree des forets a 
augmente de facon spectaculaire en 1989, atteignant 7,9 millions 

d•hectares. 

NORTHWEST REGION 

STATUS OF IMPORTANT FOREST PESTS AND 

EXPERIMENTAL CONTROL PROJECT 

H. Cerezke 

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. 

REGION DU NORD-OUEST 

ETAT DES POPULATIONS DES RAVAGEURS FORESTIERS D1IMPORTANCE ET 

PROJET DE LUTTE EXPERIMENTALE 

H. Cerezke 

Ce rapport resume les donnees existantes sur l'etat 

actuel des populations de la tordeuse des bourgeons de 

l'epinette, du dendroctone du pin ponderosa, de la tordeuse du 

pin gris, de la livre des forets, du nematode du pin et de 
plusieurs autres especes de ravageurs moins importantes et 

precise l'aire de distribution connue de ces insectes et les 

mesures de lutte dont ils font l'objet. 

STATUS OF FOREST INSECT PESTS IN SASKATCHEWAN 1989 

M. Pandila 

The status of forest insect pests including the spruce 

budworm, aspen defoliators, poplar leaf beetle, and jack pine 

budworm is discussed. 

ETAT DES POPULATIONS DES RAVAGEURS FORRESTIERS EN SASKATCHEWAN 

EN 1989 

M. Pandila 

L'etat des populations des ravageurs forestiers, dont 

la tordeuse des bourgeons de l'epinette, les defoliateurs du 
peuplier faux-tremble, la chrysomele du peuplier et la tordeuse 

du pin gris est examine. 



STATUS OF FOREST TREE DISEASES IN SASKATCHEWAN 1989 
M. Pandila 

The status of the following forest diseases in 
Saskatchewan is discussed: needle rust on spruce, armillaria 
rootrot, drought injury, western gall rust and others. _ 

I 
SITUATION PHYTOSANITAIRE EN SASKATCHEWAN EN 1989 

M. Pandila 

La situation phytosanitaire des maladies des arbres 
suivantes en Saskatchewan est examinee : la rouille des aiguilles 
de l'epinette, le pourridie-agaric, les blessures causees par la 
s6cheresse, la rouille-tumeur globuleuse et autres. 

FOREST PESTS IN MANITOBA, 1989 

Y. Beaubien, T. Boyce, L. Christianson 

K. Knowles, I. Pines, M. Slivitzky 

Reports included summarize 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 1989 

Y. Beaubien, T. Boyce, L. Christianson 

K. Knowles, I. Pines, M. Slivitsky 

Parmi les rapport recapitulatifs presentes, mentionnons 
ceux portant sur la tordeuse des bourgeons de l'epinette, la 

tordeuse du pin gris, le charancon du collet du pin, les releves 
des ravageurs dans les forets regenerdes, la repression du faux 

gui et de la maladie hollandaise de l'orme, le pourridie-agaric 
et l'essai de pins gris genetiquement superieurs pour connaitre 
leur resistance a la rouille-tumeur globuleuse. 

PACIFIC AND YUKON REGION - 1989 

STATUS OF IMPORTANT FOREST PESTS, 

EXPERIMENTAL CONTROL PROJECTS AND 

VEGETATION MANAGEMENT RESEARCH 

G.A. Van Sickle 

The status of more than 18 major forest pests in 1989 
is presented with some forecasts for 1990. These include the 
declining but continuing populations and significant damage by 
mountain pine beetle and western budworms, the decline in black H 
army cutworm, increasing levels of Rhizina root disease, ' 
blackheaded budworm and eastern budworm, and slight increases in 
Douglas-fir tussock moth and gypsy moth. n 



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 western budworm and blackheaded 
SSwo^rpathoginicity testing with pinewood nematode and hazard 
rating and model systems for mountain pine beetle. 

REGION DU PACIFIQUE ET DU YUKON - 1989 
ETAT DES POPULATIONS DES RAVAGEURS FORESTIERS D•IMPORTANCE, 

PROJETS EXPERIMENTAL DE LUTTE ET 

RECHERCHE SUR LA REPRESSION DE LA VEGETATION 
G.A. Van Sickle 

L'etat des populations de plus de 18 ravageurs 

forestiers d«importance en 1989 est presente, ainsi que certaines 
previsions pour 1990. Parmi les sujets abordes, mentionnons les 
populations a la baisse, mais toujours presentes et les dommages 
importants causes par le dendrotons du pin ponderosa et les 
tordeuses occidentales, le declin des populations de la 
legionnaire noire, 1•accroissement des taux d«infection par le 
pourridie rhizinean et des infestations par la tordeuse a tete 
noire et la tordeuse des bourgeons de l'epinette et les legeres 
augmentations des populations de la chenille a houppes du douglas 

et de la spongieuse. , 
Parmi les recherches en cours et les essais de 

repression de certains ravageurs, mentionnons la recherche sur la 
lutte biologique contre le charancon de l'epinette, le porte-
case du meleze et l'arpenteuse tardive ainsi que les essais de 
repression de la vegetation, les pulverisations experimentales de 
B t pour lutter contre la tordeuse occidentale et la tordeuse a 
tete noire, les essais de pathogenecite du nematode du pin et la 
classification des risques et l'etablissement de modeles pour le 

dendroctone du pin ponderosa. 

1989 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 ben 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 1989. 

COLLOQUE DE 1989 SUR LA REPRESSION DES RAVAGEURS -

RAPPORT DU MINISTERE DES FORETS DE LA C.-B. 

P.M. Hall et J.A. Muir 

Les programmes de repression des ravageurs continuent 
de viser des problemes particuliers causes par des insectes, des 



maladies, des ravageurs vertebres et autres. La section de 
r.*™.™<«« ^ ravageurs s'appelle maintenant la section de sante 

Le dendroctone du pin ponderosa reste le ravageur le 
plus important dans bon nombre d'endroits de la province La 
superficie totale infestee a diminue legerement en 1989.' 

1 
GYPSY MOTH IN NEW BRUNSWICK IN 1989 

N. Carter *>*> 

No aerial spray programs against Gypsy Moth were 
conducted this year. Instead, efforts were concentrated on: „ 
detection/delimitation pheromone trap surveys and intensive male 1 
moth trapping, and egg-mass searches. I 

LA SPONGIEUSE AU NOUVEAU-BRUNSWICK EN 1989 
N. Carter 

Aucun programme de pulverisation aerienne pour lutter 
contre la spongieuse n'a ete mene cette annee. Les efforts ont 
plutot porte sur la detection/la delimitation des perimetres 
d|infestation, des relevee a I1aide de pieges a pheromone et le 
piegeage intensif de papillons males, ainsi que des recherches de 
masses d'oeufs. 

EASTERN HEMLOCK LOOPER IN NEW BRUNSWICK 
N. Carter 

. . For the first time in reported history in New Brunswick 
defoliation caused by hemlock looper was mapped from an aerial 
survey in 1989. Defoliation covered a total of 3 824 ha in the 
following categories: Trace to Light, l 488 ha; Moderate, 2 184 
ha; and Severe, 152 ha. These pockets of defoliation occurred in 
the northwest central part of the Province in Northumberland 
County. 

L»ARPENTEUSE DE LA PRUCHE AU NOUVEAU-BRUNSWICK 
N. Carter 

Pour la premiere fois dans l'histoire du Nouveau-
Brunswick, la defoliation attribuable a l'arpenteuse de la purche 
a ete cartographiee dans le cadre d'un releve aerien effectue en 
1989. La defoliation couvrait une superficie totale de 3 824 
hectares et se repartissait dans les catgories suivantes : minime 
a legere : 1 488 hectares;moderes : 2 184 hectares; et grave : 
152 hectares. Ces ilots de defoliation se retrouvaient dans le 
nord-ouest de la partie centrale de la province, dans le comte de 
Northumberland. 

"1 
I 
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FOREST PEST CONDITIONS IN QUEBEC IN 1989 

Denis Lachance 

This report reviews the status of major forest insects and 
diseases in Quebec in 1989 and includes the spruce budwonn, 
forest tent caterpillar, pear thrips, gypsy moth, scleroderris 

canker and others. 

SITUATION DE QUELQUES RAVAGEURS FORESTIERS 

AU QUEBEC EN 1989 

Denis Lachance 

Ce rapport fait le bilan des insectes et des maladies 
des arbres au Quebec en 1989 et comprend la tordeuse des 

bourgeons de l'epinette, la livree des forets, le thrips du 
poirier, la spongieuse, le chancre scleroderrien du pin et 

autres. 

FOREST PEST CONDITIONS IN THE UNITED STATES - 1989 

Daniel R. Kucera 

Reports on the following major forest pests in 1989 in 
the U.S.A. are summarized: the spruce budworms, forest tent 

caterpillar, hemlock, woolly adelgid, pear thrips and the gypsy 

moth. In 1989, nearly 3,000,000 acres of hardwood forest were 

defoliated by the gypsy moth in the eastern United States 

compared to 719,300 acres defoliated in 1988. 

INSECTES ET MALADIES DES ARBRES AUX 6TATS-UNIS EN 1989 
Daniel R. Kucera 

Les rapports sur les principaux ravageurs forestiers 

signales en 1989 aux Etats-Unis sont resumes et portent notamment 

sur les tordeuses des bourgeons de l'epinette, la livree des 

forets, le puceron lanigere de la pruche, le thrips du poirier et 
la spongieuse. En 1989, pres de 3 millions d1acres de forets 

feuillues ont ete defoliees par la spongieuse dans l'est des 

Etats-Unis, comparativement a 719 300 acres en 1988. 

SPRUCE BUDWORH IN MAINE - 1989 

Henry Trail, Jr. 

The spruce budworm infestation in Maine remained at a 

very low level in 1989. The Insect and Disease Management staff 

of the Maine Forest Service continued to look for areas of 

budworm activity throughout the state as part of the normal 

Forest Insect Survey. 

There were 1 300 acres of moderate defoliation and an 

additional 3 500 acres had light damage. Damage throughout the 

mapped area was extremely spotty. 

ll 



LA TORDEUSE DES BOURGEONS DE L'EPINETTE DANS LE MAINE EN 1989 

Henry Trail, Jr. 

L1infestation de la tordeuse des bourgeons de 
lVepinette dans le Maine est restee a un niveau tres faible en 
1989. Le personnel charge de la lutte contre les insectes et les 

maladies au service des forets du Maine a continue d'etre a 
l'affut des secteurs d'activites de la tordeuse des bourgeons 

partout dans l'Etat dans le cadre de son releve annuel habituel. 

1 300 acres de defoliation moderee ont ete signalees 
ainsi que 3 500 acres de defoliation legere. Les degats releves 
dans I1ensemble de la superficie cartographiee etaient tres 
dissemines. 

GYPSY MOTH 

MAINE CONDITIONS 1989 

Dick Bradbury 

Gypsy moth defoliated 34,286 acres in 1989, 

representing a significant increase from endemic populations of 
1988 when only 100 acres were detected. 

LA SPONGIEUSE DANS LE MAINE EN 1989 

Dick Bradbury 

La spongieuse a defolie 34 286 acres en 1989, une 

augmentation importante comparativement a la centainra d1acres de 

1988, annee pendant laguelle les populations etaient endemiques. 

l 
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FOREST INSECT AND DISEASE STATUS AND CONTROL OPERATION 

SUMMARIES/RENSEIGNEMENTS D'ACTUALITE SUR LES INSECTES ET LES 

MALADIES DES ARBRES ET RESUMES DES ACTIVIT^S DE REPRESSION 

P" 
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THE SPKDCK BUDHORM IM KBWFOOTIDLMID IH 1989 

by 

Budak, J», K*P* U*» '•*• Clarke and &.G. Raske 

Larval Development: and Defoliation - Two new infestations of this bud-

worm were recorded in 1989, one near the North Branch of the Codroy River 

in western Newfoundland, where moderate and severe defoliation of current 

year's foliage of balsam fir occurred on an area of 744 ha, and the other 

occurring on 270 ha along the la Poile River on the South Coast (Fig. 

1). The three small older infestations, two in the Oodroy Valley and one 

on the Baie Verte Peninsula, were reduced in size and all had reduced 

population levels in 1989. These three infestations have continued since 

the collapse of the last budworm outbreak. Outside of the infestation 

areas larval populations were extremely low. 

Control Program - There was no experimental or operational control 

program against the spruce budworm in 1989. 

Biological Mortality Factors - In 1989 larvae were intensively sampled 

in the area of infestations and extensively throughout the Island. In 

the declining infestation on the Baie Verte Peninsula 30% of the 323 

larvae sampled were parasitized by Glypta fumiferana, 18% were dead and 

contained Aureobasidium pullulans, 4% were killed by the fungus 

Entomophaqa aulicae, about 1% were infected with Nosema fumiferana, and 

about 7% died containing unidentified organisms for a total late-larval 

mortality of 60%. 

15 



1 

Larval mortality of samples from non-infested areas throughout 

the Island was only 1.4% of 71 larvae collected. ! 
I 

Pheroaone Trapping of Moths - Pheromone traps were placed at 50 per 

manent sample locations throughout the Island. The total number of moths I 

trapped increased from 186 in 1988 to 3130 in 1989. The highest number "^ 

recorded were along the west coast, but not near areas of infestations. 

The trap locations with the highest nunbers were near Stephenville 454, I 

Gros ttorne National Park 447, Daniels Harbour 881, and Hawkes Bay 643. 

Almost all of the 21 trap locations in central Newfoundland caught at j 

least a few moths but of 8 trap locations in eastern Newfoundland moths ^ 

were trapped only in St. John's (two moths). We believe almost all moths 

trapped had been transported into Newfoundland by warm air-masses from 

Atlantic Canada, because many moths were found in traps before local 

moths had emerged. 

Forecast of Spruce Bndworm Defoliation for 1990 - Overwintering popu- i*s 

lations are being sampled in conjunction with the hemlock looper egg 

sampling in mid to late October. A forecast will be made when the 
i 

samples have been processed. 

/£■.(■!■!! 
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t Table 1. Areas (ha) of defoliation caused by the spruce budworm in 

productive forests of Newfoundland in 1989. 

[ Management m Defoliation Class 

Unit No. Light Moderate Severe Total 

p 7 - - 270 270 

14 66 35 699 800 

Total 66 35 969 1 070 

17 
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SPRUCE BUDWORM DEFOLIATION 

NEWFOUNDLAND 

Light 

Moderate and Severe 

Figure 1. Areas of defoliation caused by the spruce budworm in Newfoundland in 1989. 
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THE HEMLOCK LOOPBR IN NEWFOUNDLAND IN 1989 _j 

by im 

Hndak, J., K.P. Ida, L.J. Clarke and A.G. Raske 

Larval Development and Defoliation - Spring and early summer weather 

was warm and dry throughout most of the Province initiating tree and I 

insect development about one week ahead of 1988. Early JUly tended to be ***i 

sunny, windy and cool, but warm and humid for the remainder. August was 

mostly warm and wet. i 

The general decline of looper populations forecast from fall 

"I 
egg sampling occurred in much of the 1988 infestation. However localized j 

areas of moderate and severe defoliation occurred on the Northern Benin- "^ 

sula and the Avalon Peninsula (Fig. 1). The infestation continued in 

three separate areas on the Northern Peninsula near Ten Mile lake, along 

Main Brook and near Roddickton. In addition, looper larvae were also 

I 

interspersed with blackheaded budworm populations in the Castor River and | 

Leg Pond area. Existing pockets of infestation on the Avalon collapsed m 

except along Shoe Cove Brook. However three new but small infestations 

developed on the Island, one along White Bear River on the South Coast -, j 

and the others on the Avalon, near Flatrock and near Greens Harbour. 

High numbers of looper moths were reported in the Argentia-Placentia area | 

in September, but a local infestation, if it occurred, was not detected. i=* 

Aspects of the reproductive biology were studied in the infestation near 

1*31 

Flatrock to devise a moth trapping system to forecast impending looper 

infestations. 
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Control Program - Ihe Department of forestry and Agriculture treated 

about 1600 ha of infestation with J3.t^ on the Northern Peninsula. 

Biological Mortality Factors - In 1989 hemlock looper larvae and pupae 

were sampled at two locations. Pupae were also sampled at one additional 

site on the Avalon Peninsula. Of the 780 larvae reared 3% were parasi 

tized by ichneumonid parasites, 2% were killed by fungi (mainly fungi 

imperfecti), 11% contained Aureobasidium pullans, less than 1% were in 

fected with a microsporidian tentatively identified as Pleistiphora schu-

bergi, and 3% died of unknown causes for a total larval mortality of 20%. 

Approximately 4200 pupae collected on the Northern Peninsula were 4% 

parasitized by tachinids, and of 1100 pupae collected on the Avalon 

Peninsula 35% were parasitized by tachinids. 

Damage Assessment - Most of new tree mortality occurred near Leg Pond 

where looper populations were the highest and were feeding in conjunction 

with the blackheaded budworm. Generally the intensity of defoliation was 

not as severe as several years ago, and little new mortality is expected. 

The total area of moderate and severe defoliation on the Island was 

9500 ha, with an additional 3900 ha of light defoliation. The damage 

will be assessed at the inventory level by the Newfoundland Department of 

Forestry and Agriculture. 

Forecast of Hemlock Looper Infestations for 1990 - Overwintering egg 

numbers will be sampled beginning in mid to late October. A forecast 

will be made when the samples have been processed. 
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Moderate and Severe 

Figure 1. Areas of defoliation caused by the hemlock looper in Newfoundland in 1989. 
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Table 1. Areas of defoliation caused by the hemlock looper in productive 

forests of Newfoundland in 1989. 
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THB BLACKHEADED BUDWOE» IH NEWFOUNDLAND IH 1989 \ 

by Hudak, J., L.J. Clarke and A.G. Raske 
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THB BLACKHEADBD BUDWORM IN NEWFOUNDLAND IH 1989 

by 

Hudak, J., L.J. Clarice and A.G. Raske 

The blackhead ed bud worm was considered a minor pest in New 

foundland since it was first recorded in 1938. In Newfoundland black-

headed budworm infestations generally occur at intervals of 5 to 10 years 

and usually overlap the declining phase of hemlock looper outbreaks. As 

in other parts of Canada high population levels are generally concen-

trated in tree tops. Outbreaks of this budwonn usually subside after 

about 2 to 3 years in Newfoundland without causing tree mortality. Para 

sites are thought to play a major role in the collapse of these infes 

tations. 

In 1987 an infestation of about 3500 ha was recorded during the 

aerial survey in the Ten Mile lake area on the Northern Peninsula and 

another small infestation of about 1 ha on the Avalon Peninsula. The 

blackheaded budwonn was mostly responsible for the infestation on the 

Northern Peninsula, but in some areas the hemlock looper contributed to 

the total defoliation, and in a few small areas the spruce budwonn was 

also abundant. 

In 1988 the infestation expanded along the Roddickton Road and 

defoliation by the blackheaded budwonn occurred on 8100 ha. Population 

levels ranged up to 168 larvae per tree sample (Ave - 25.3) and caused 

from 20% to 100% defoliation on current foliage throughout the whole 

crown in overmature stands of balsam fir. In some stands trees were 

moribund and tree mortality seemed imminent. About 5% of the larvae 
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collected in the infested area were parasitized. In the small infes 

tation on the Avalon Peninsula parasitism of larvae was 67%. ^ 

The infestation continued to increase in size to over 35 000 ha 

(Table 1) and in severity on the Northern Peninsula in 1989; extending j 

across the Peninsula from St. Barbe to Main Brook (Fig. 1). High numbers /» 

of larvae, up to 315 per tree sample (Ave = 45.3), were collected 

throughout the infestation. Moderate and severe defoliation occurred i 

throughout the crowns and mainly in overmature stands, and only light 

defoliation occurred in the precommercially-thinned stands. Larval para 

sitism increased to 16% by hymenopterous parasites plus 8% by dipterous ** 

parasites in 1989. However levels of parasitism are still low and the 

outbreak will likely continue in 1990. In several areas this budworm was 

feeding in association with the hemlock looper with both insects contrib-

uting to tree mortality. The small infestation on the Avalon Peninsula ' 

collapsed in 1989, and presumably parasitism was the major factor. **» 

A spray program planned for the Northern Peninsula in 1989 

against the hemlock looper was not as successful as expected because in 

some areas the blackheaded budworm had caused considerable defoliation 

before the hemlock looper had emerged and before the sprays were ! 

applied. ™ 

Branch samples were collected in this fall throughout the in-

festation, and these are being processed to obtain estimates of overwin-

tering egg populations. A forecast based on egg numbers per branch will 

be made when all the samples have been completed. : 
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Table 1* Areas (ha) of defoliation caused by the blackheaded budworm in 

productive forests of Newfoundland from 1987 to 1989. 

* Defoliation caused by three species: the blackheaded budworm, to a 

lesser extent the hemlock looper and a small contribution in local 

areas by the spruce budworm. 

**Light = 1-25%. 

Moderate = 26-75%. 

Severe = 76-100%. 
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Figure 1- Areas of defoliation caused by the blackheaded budworm in Newfoundland 

in 1989. 
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THE BALSAM WOOLLY ADSLGID IN ■EWFOONDLAHD IH 1989 J 

by ^ 

Hudak, J., L.J. Clarke and A.G. Raske — 

_j 

The last adelgid outbreak, from 1949 to 1967, caused consider 

able damage and tree mortality in fir stands throughout southwestern j 

areas of the Island. ^ 

The present outbreak of this pest began in 1979 and populations ' 

have been steadily increasing. Balsam woolly adelgid populations have ""*! 

been surveyed throughout the Island over the past several years and popu 

lations of this adelgid have been increasing annually in young stands of J 

balsam fir and have recently caused damage, with about 90% of damaged 

stands occurring in western Newfoundland. In 1988 a preliminary survey 

of active infestations in thinned stands established base-line population ^ 

data for such stands. 

In 1989 the Island was intensively surveyed to delineate the I 

distribution of the adelgid and its damage throughout western and central ^ 

areas. Samples are being processed. 

In 1988-89 research to develop effective, practical controls ^ 

have also been Initiated by staff in the Newfoundland & Labrador Region 

in cooperation with the Forest Pest Management Institute (see Annual 

Forest Pest Control Forum Report, 1988). ^ 
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THE SCLBRODERKIS CANKER IN NEWFOUNDLAND IN 1988 J 

by tan 

Hudak, J. , G. R. Warren and G.C. Carew ~ 

Scleroderris canker was first recorded in Newfoundland in 

1979 on five ornamental Austrian pine trees near St. John's. In 1980 j 

and 1981 several new infections were found on ornamental pines «» 

throughout the city. In cooperation with Agriculture Canada, these 

trees were pruned or cut and burnt in an effort to eradicate the "^ 
j 

disease. An Island-wide intensive survey did not detect the disease 

outside of the St. John's area and the Provincial Department of For- j 

est Resources and Lands established a quarantine area in 1980 «-

(Figure 1). A severe outbreak of the disease occurred in 1981 in a — 

2 ha experimental red pine plantation near Torbay in the vicinity of J 

St. John's. Disease development was extremely rapid and nearly all 

trees, about 6 000, in the plantation showed severe reddening _\ 

throughout their crowns. All trees were cut and burnt in the fall of ^ 

1981 in an effort to eradicate the disease. Regular inspection of 

the area since 1981 showed no infection of any other adjacent tree v ! 

species which include planted Sitka spruce, Norway spruce, and nat-

ural regeneration of black spruce and balsam fir. In 1982 the dis- ■ 

ease was found on ornamental Scots pine, Jack pine and red pine on 

the Salmonier Line, about 30 km west of St. John's. This was the 

first record of the disease outside the quarantine area. The trees 

were cut and burnt. The disease recurred on other trees in 1984 and 

these were cut and burnt. Subsequent inspections showed no new in 

fections in the area. 
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A branch sample taken in late 1985 from a Sitka spruce 

grown in an experimental provenance plantation established in 1969 

near Roddickton was confirmed in early 1986 to be damaged by Sclero 

derris canker. In 1969 and 1970 eight other provenance plantations 

were also established throughout the Island using the same stock of 

seedlings imported from New Brunswick (Figure 1). The examination of 

these plantations in 1986 showed various amounts of old mortality, 

recent branch dieback and topkill. The development of these symptoms 

appeared to be very gradual. Branch samples were taken from these 

plantations for cultural identification of the disease and subsequent 

determination of its race. However, these isolation attempts to date 

proved to be positive only for the Roddickton plantation. All trees 

in this plantation were examined in June 1987 and infection of the 

various provenances varied from 90-100%. The infected trees were 

pruned or cut in an attempt to eradicate the disease in this area. 

The incidence of Scleroderris canker increased in and 

around St. John's in 1987. Continued surveys in 1987 also recorded 

four new locations of this disease. Three of these are in St. John's 

involving Scots pine and Austrian pine and one in an old Scots pine 

plantation (abandoned nursery) on the Salmonier Line. This pine 

plantation was examined in previous years but no symptoms of infec 

tion were recorded. This is the third time that Scleroderris canker 

was found on the Salmonier Line, outside the quarantine area. 

In 1987 additional efforts were made to locate all Sitka 

spruce plantations established using seedlings from New Brunswick. 
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To date 19 additional plantations have been identified (Figure 1). ~ 

Some of these plantations have been inspected in 1987 and many of the ! 

trees were in poor condition. 

In 1988 all Sitka spruce plantations were examined for J 

Scleroderris canker and suspected samples were collected for cultural ^ 

identification of the disease. This survey showed that only the 

Roddickton plantation had typical symptoms of infection among the ■ 
j 

Sitka spruce plantations. 

In 1988 the incidence of Scleroderris canker continued to j 

increase in and around St. John's. Surveys recorded three new «^ 

locations of the disease: one near Quidi Vidi Lake, where 10% of "~ 

mature ornamental Austrian pines were infected, one on the Bay Bulls 

road and one at the Goulds where Austrian pines were infected. 

In 1988 an effort was made to identify all locations where j 

pines were planted from the Salmonier nursery. Inspection of histor- «*\ 

j 

ical records showed that "Sixteen permanent plantations with a total 

area of 2000 acres were established on the Avalon, Burin and Bona-

vista Peninsulas between 1938 and 1951. Scots pine was the favoured 

species and over 1 600 000 seedlings of this variety were planted in ; 

the sixteen plantations." Inspection of some of these plantations in mm 

1988 showed that Scots pine planted in 1944 and 1949 on Colliers ' 

Ridge were infected with Scleroderris canker. ' 

In August 1988 the Forest Insect and Disease Survey of 

the Canadian Forestry Service organized a field trip with the t 
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participation of representatives from the Newfoundland Department of 

F Forestry, Agriculture Canada, and the Laurentian Forestry Centre to 

assess the status of Scleroderris canker in Newfoundland. Many of 

i the Sitka spruce and pine plantations were inspected throughout the 

m, Island. This field trip confirmed the presence of the disease in the 

vicinity of St. John's on ornamental pines, on Scots pine at 

j Salmonier nursery and at Colliers Ridge and on Sitka spruce at 

Roddickton. In addition extensive, hidden stem cankers were found on 

\_ Scots pine at Salmonier nursery and Colliers Ridge indicating that 

m the disease has been present for at least 10 years at these 

locations* 

P In 1989 the survey of the 16 Scots pine plantations estab-
i 

lished with stock from the Salmonier Nursery was completed. Only the 

I plantation at Colliers Ridge is infected with this disease. Both the 

m Salmonier Nursery and Colliers Ridge sites were sampled for stem 

cankers to determine the age and spread of the infection. Analysis 

] of these samples are in progress. 

The infested Sitka spruce plantation at Roddickton was 
si 

I inspected in 1989 and there were no signs of new or spreading canker 

m infections. 

The incidence of Scleroderris canker increased in and 

j around St. John's in 1989 with new infections at two locations. 

Infected branches were pruned and destroyed. 
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Cultures of all Scleroderris isolates in Newfoundland made 

before 1987 were serologically diagnosed as the European race. In 

the fall of 1987 cultures from Austrian pine, Scots pine, red pine 

and Sitka spruce were shipped to the Laurentian Forestry Oentre for _J 

race determination using electrophoresis. Cultures from the pines ?*] 

were identified as the European race, but those from Sitka spruce 

were not of the European race. They may be of the North American 

race or something else. A research program is planned in cooperation 

with the laurentian Forestry Centre to elucidate the etiology of -J 

Scleroderris canker in Newfoundland. "^ 
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CANADIAN FORESTRY SERVICE 

NEWFOUNDLAND AND LABRADOR REGION 
FOREST INSECT AND DISEASE SURVEY 

Types of Planting Trials 

Provenance Trials 

• Heathland Afforestation 

oNelder Plot Spacing 

+Arboreta 

©Spruce sp. Plantation 

x Peotland Afforestation 

Quarantine Area 

Figure 1. Locations of Scleroderris canker quarantine area and the Sitka spruce 

experimental plantations in Newfoundland using seedlings from Acadia 

Forest Nursery, N.B. 
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PINEWOOD NBMATODE SURVEYS 

by 

Bower8/ W.W. and A.G. Raske 

The presence of the pinewood nematode in Canada and in New 

foundland has major regional, national and international implications for 

the forest sector. A regional survey for the PWN and its potential 

vector(s) were initiated in Newfoundland in 1985 in Newfoundland, and the 

national survey began in 1987. Final reports of these contracts have 

been received and the results are summarized below. 

Regional Survey - Host Survey in Newfoundland 

Wood samples were collected from healthy, moribund and dead 

trees of balsam fir (241 samples), black spruce (130), eastern larch 

(65), white spruce (43), Sitka spruce (17), white pine (15), Scots pine 

(12), and red pine (1) for a total of 525 samples from insular Newfound 

land. Wood samples collected from Labrador consisted of 49 from balsam 

fir, 72 from black spruce, 29 from eastern larch and 4 from white spruce, 

for a total of 154 samples. 

A total of 17 nematode genera were found in Newfoundland in 

cluding the 'm' form of the pinewood nematode, Bursaphelenchus xylo-

philus. By host the distribution of genera is: 
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Balsas Fir 

Bursaphelenchus xylophilus, 'm1 form - dead trees 

Rhabditis spp. - moribund, dead trees — 

Aphalenchoides rhytiun - moribund trees 

Aphalenchoides spp. - healthy, moribund, dead trees j 

Parasitaphelenchus spp. - dead trees _J 
Ektaphelenchus spp. - moribund trees 

Cryptaphelenchus spp. - moribund, dead trees *S 

Deladenus spp. - healthy, moribund, dead trees J 
Diplogaster spp. - dead trees 

Protorhabditis spp. - dead trees « 

Plectus spp. - dead trees ; 

Laimaphelenchoides spp. - healthy trees 

Black Spruce 

Bursaphelenchus xylophllus, 'm' form - healthy, dead trees 

Rhabditis spp. - moribund, dead trees 

Aphalenchoides rhytium - dead trees __ 

Aphalenchoides spp. - healthy, moribund, dead trees 

Parasitaphelenchus spp. - dead trees ^ 

Ekatphelenchus spp. - moribund trees j 

Cryptaphelenchus spp. - moribund, dead trees 

Deladenus spp. - healthy, moribund, dead trees 

Plectus spp. - healthy, dead trees j 

Laimaphelenchoides spp. - healthy trees _i 

Eastern larch ""1 
j 

Bursaphelenchus xylophilus, 'm' form - healthy trees "~ 

Rhabdltis spp. - moribund, dead trees ^ 

Aphalenchoides spp. - healthy, moribund, dead trees j 

Tylaphelenchus spp. - healthy trees ~ 

Ektaphelenchus spp. - healthy, moribund trees 

Kornaria spp. - healthy trees 

Deladenus spp. - healthy trees 

Laimaphelenchus spp. - healthy trees 

Teratocephalus spp. - dead trees 

White Spruce 

Rhabditis spp. - dead trees 

Aphelenchoides spp. - healthy trees 

Cryptaphelenchus spp. - healthy trees 

Tylaphelenchus spp. - dead trees ] 
Kornea spp. - healthy trees 

Neotylenchus spp. - healthy trees 
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Sitka 

Aphelenchoides spp. - moribund trees 

Scots Pine 

Rhabditis spp. - dead trees 

Cryptaphelenchoides spp. - dead trees 

White Sine 

Rhabditis spp. - dead trees 

Parasitorhabditis spp. - moribund trees 

Cryptaphelenchus spp. - moribund trees 

Tylaphelenchus spp. - healthy, dead trees 

Ektaphelenchus spp. - healthy trees 

The pathogenic 'r' form of the pinewood nematode was not found 

in Newfoundland and Labrador, though the non-pathogenic 'm1 form was 

found at eight locations from insular Newfoundland. There it occurred in 

recently dead balsam fir, in healthy and recently dead black spruce, and 

healthy dead larch (see map 1988 Pest Control Forum Report). Neither 

form of the pinewood nematode was found in Labrador. 

National Survey - Potential Insect Vectors of the Pinewood Nematode 

In 1987 and 1988 the Forest Insect and Disease Survey con 

tracted Dr. Jean Finney-Crawley, Memorial University of Newfoundland to 

extract and identify nematodes from insects that potentially could vector 

the pinewood nematode. FIDS staff collected the insects and sent them to 

Memorial University for processing. In all 5005 insect samples were 

processed at Memorial University: 218 from British Oolumbia, 109 from 

Alberta, 1454 from Chtario, 1268 from Quebec, 519 from New Brunswick, 

1057 from Nova Scotia, 34 from Prince Edward Island, and 346 from 
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Newfoundland and Labrador. A total of 966 Monochamus spp. were examined, 

which is the genus of beetles most likely to vector the pinewood ^ 

nematode. 

The pinewood nematode, Bursaphelenchus xylophilus, did not i 

occur in any of the insects examined, however one Monochamus sp. from 

l 

Ontario harboured a nematode tentatively identified as Bursaphelenchus ~J 

sp. (but not xylophilus). **| 

Other genera of nematodes in living and dead trees were at 

times associated with the insects examined. These included: Crypta- ] 

phelenchus, Ektaphelenchus, Contortylenchus, Deladenus, Parasitor 

habitis, Cryptaphelenchoides and Aphelenchoides. -J 

This survey has added much new data on the nematode fauna in "**) 
I 

Canada and its potential vectors, however it did not establish a pinewood 

nematode vector association. This survey reinforced the conclusion that \ 

the pinewood nematode is not abundant in Canada. 
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INSECT CONTROL PROGRAMS IN NEWFOUNDLAND IN 1989 

by H. Crummey 

(Prepared for the 1989 Annual Forest Pest Control Forum, 

Ottawa - November 14 - 16, 1989) 

BLACK ARMY CUTWORM - Actebia fennica (Tausch.) 

The Department of Forestry and Agriculture had anticipated 

that control of this insect on a number of newly established 

black spruce plantations would be required again in 1989. 

Although preferred host plants had become established at many of 

these sites during 1988, sampling was initiated in early May, 

1989 to determine cutworm numbers. Control options were in 

place, to be used if necessary. Low numbers of cutworm larvae 

were identified at several sites, but because of adequate 

vegetation and the absence of any feeding on the seedlings, the 

decision was made to forego any control program. 

It is anticipated that the cutworm will be present at 

several sites again in 1990. These will be closely monitored in 

the spring and control will be initiated as required. 

SPRUCE BUDWORM - Choristoneura fumiferana (Clem.) 

The Forestry Canada forecast for 1989 indicated that a total 

of 10 389 ha were expected to be defoliated, with 1 245 ha of 

this in the moderate and severe defoliation class. Because of 

the locations of these infestations, and based on additional 

sampling of some of the area, no control program was proposed. 

The forecast for 1990 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 1990. 

LOQPER - Laitibdina fiscellaria fiscellaria (Guen.) 
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This was the sixth year of the present hemlock looper 

outbreak in insular Newfoundland. An initial forecast was 1 

provided by Forestry Canada which was further fine-tuned based on 

extra samples collected in areas of priority stands by Department **! 

of Forestry & Agriculture staff and processed by Forestry Canada. ~ 

The revised forecast was for defoliation to mainly occur on "**! 

approximately 27 500 ha throughout insular Newfoundland with —■ 

about 10 500 ha in the moderate to severe defoliation category. «* 

All the moderate to severe forecast was expected in the north- J 

western part of the Island in the Castors River area (about 13 

000 ha total, with about 7 600 ha in the moderate to severe \ 

defoliation category) and an additional 6 900 ha (with 2 900 ha 

in moderate to severe) to occur in the Main Brook - Roddickton **J 

area, all on the Great Northern Peninsula. As well, there were a 

few scattered areas of light defoliation forecast to occur m 

elsewhere on the Island, being residual pockets from the peak of — 

the infestation. _ 

i 

Based on this forecast, the Department of Forestry & 

Agriculture, in conjunction with two pulp and paper companies, | 

planned a control program to protect the forest resource from the 

looper. The proposed program involved between 5 000 and 6 000 ha "*] 

of predicted moderate to severe defoliation and some predicted 

light defoliation in silviculture areas. However, additional **] 

areas were to be monitored to determine population levels and to 

assess if treatment of these would be necessary. « 

i 

Monitoring of insect population levels was carried out prior 

to spraying to determine where and when areas were to receive f 

treatment. The net result was that a total of eight (8) blocks 

(5 362 ha), all in the Castors River - Leg Pond area, were 

treated using the biological insecticide B.t.(Futura XLV) [Figure 

1]. Six (6) blocks (3 738 ha or 69.7 % of the total treated "I 

area) received two (2) applications of insecticide and two (2) 
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blocks (1 624 ha or 30.3 %) received a single application of B.t. 

One of these blocks had a low looper population against which a 

second application was not deemed necessary, and the other block 

did not receive the second application due to poor spray weather 

at the end of the program. 

One single-engine spray aircraft (a Bull Thrush contracted 

from Agric Air Inc. of Quebec), equipped with AU4000 Micronair 

spray atomizers, was used to apply treatment. Spraying began on 

the evening of July 2 and terminated on the morning of July 23. 

It was anticipated that the project could be completed in about 

two weeks or less if there was favourable spray weather. 

However, because of poor weather, particularly during the latter 

ten (10) days of the program, this had to be extended to three 

(3) weeks. In fact, a scheduled second application to one block 

had to be cancelled. Of the twenty-two (22) days duration, 

spraying occurred on eleven (11) (50 %) of the days. Out of a 

possible forty-two (42) spray periods, spraying only took place 

on twelve (12) (29 %) of the periods. 

Sampling for the program was initiated in mid-June (around 

the expected time of hatch of looper larvae from the eggs) to 

assess looper population levels. There was difficulty 

encountered in finding adequate sample sites, as the area 

infested was inaccessible by ground and only had limited access 

by helicopter. Plots were established wherever possible in both 

proposed spray areas and adjacent unsprayed check areas. In many 

cases, these accessible areas were not ideal locations in terms 

of tree class (to facilitate the sampling methodology, i.e. 

beating, used to assess population levels) or in terms of block 

boundaries. In a few instances, only a small section of the 

total block could be sampled. These problems also influenced the 

availability of suitable check areas, and since most of the 

forecast area was scheduled to receive treatment, as was the 
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objective, this left few areas for establishing checks. 

Only a few pockets of looper infestation were identified up 

until the last week of June. Sampling had been delayed by poor **j 

weather and by this time, looper numbers, sufficient to warrant —• 

treatment, were detected. However, defoliation of the current ^ 

years needles had become quite evident, and seemed to have _ 

occurred over a few days when there was no sampling. This amount 

of defoliation, so early in the season, is not typical of looper ( 

and was not consistent with observations from the area in 

previous years. Further investigation determined that much of I 

this defoliation was probably being caused by the presence of a 

second insect, the blackheaded budworm (Acleris variana Fern.). "1 

This insect periodically attacks fir and spruce, and can cause 

from light to severe defoliation of the current years growth <m 

depending on population levels. The blackheaded budworm also _J 

overwinters in the egg stage, but larvae hatch one (1) to two (2) m 

weeks earlier than the hemlock looper, and so are actively i 

feeding on the new foliage by the time of looper hatch. Thus 

feeding by this insect would become evident earlier than for [ 

looper. Usually outbreaks of this insect only last a few years ~ 

and generally there is not much tree mortality. An infestation ""] 

of this insect had been identified in 1988 to the north and east 

of Castors River and was expected to occur again in the area as <^ 

well as around the spray blocks, but not to cause extensive _ 

defoliation. Although the sampling methodology used for the _ 

looper was not adequate to determine the true population levels [ 

of budworm (sampling would require a different sampling procedure 

and set-up) this insect was detected in and around all spray j 

blocks with the methodology used. Thus the level of defoliation 

of new foliage throughout the area prior to treatment was H 

considered to be due to both blackheaded budworm and hemlock 

looper, with budworm suspected of causing much of this early ^ 

visible defoliation. No attempt was made to control the budworm ■ 

1 
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as there are no insecticides registered for use and no trials 

have been conducted in Newfoundland to test the effectiveness of 

presently available control products. These trials should be 

carried out prior to attempting large-scale operational control 

measures. 

Therefore, with respect to the looper, only one check plot 

could be established by spray date with sufficient population to 

indicate spray success. A few other pockets of infestation were 

identified later in the program based on observed defoliation, 

but too late to collect necessary data to determine efficacy. A 

second small pocket of looper infestation was identified by 

Forestry Canada, (F.I.D.S.). However, data collected on the 

looper population level at this location can only be used as an 

indication of success in terms of mortality, since only one tree 

was sampled, but, defoliation estimates were recorded at the end 

of larval feeding at this location. 

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 128 (range 29 to 289 with 

the higher count sufficient to cause moderate to severe 

defoliation). 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 twenty-one percent (21 %) over 

all blocks (range 0 to 58 %). There was more defoliation in the 

higher populated plots, as would be expected. As mentioned, 

because sampling was not carried out for the blackheaded budworm, 

it is unknown what proportion of the observed pre-spray 

defoliation could be attributed to budworm and what proportion to 

the looper. 
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After treatment, the uncorrected mortality of looper larvae 

averaged eighty percent (80 %) (range 42 to 99 %). Because of I 

the small size of the program and therefore the limited data, it 

was not possible to determine any difference between one (1) ^ 

application of B.t., two (2) applications applied at the ~ 

designated time, and a delayed second application. ^ 

_J 

Tree defoliation of current years growth after treatment ^ 

averaged forty-four percent (44 %) (range 7 to 97 %). It is _! 

believed that the higher observed defoliation in some plots 

resulted from intensive feeding by the blackheaded budworm, as , 

well as the looper. 

Assessment of tree defoliation of older needles (other than 

current years needles) indicated there was an average of seven "*} 

percent (7 %) (range 0 to 35 %) pre-spray and twelve percent (12 

%) (range 0 to 27 %) post-spray defoliation. Thus indicating r^ 

only a slight increase over that period, but probably not 

significant. 

i 

Overall then, there was a difference of about twenty-five 

percent (25 %) in current years needle defoliation and a 

difference of about five percent (5 %) in older needle 

defoliation over the program in the treated areas, between pre- "] 

spray and post-spray assessments. -

Of interest, were observations that indicated that after _J 

treatment, budworm larvae were still quite active compared with 

looper larvae which generally were inactive in contrast to pre-

spray observations. 

■ 

Data from the single check plot indicated that with an 

average population of 443 larvae per sample unit, there was m 

ninety-two percent (92 %) mortality. However, this resulted from 

*.Ui.-J 

1 
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a lack of foliage on the sample trees. At post-spray assessment, 

there was one hundred percent (100 %) current years needle 

defoliation and ninety percent (90 %) old needle defoliation 

which would mean that the larvae originally there either starved 

or were forced to feed on ground vegetation, in either case 

resulting in a large decrease in larval numbers on sampled trees, 

compared to pre-spray counts. 

In the other 'check' area, sampled by Forestry Canada, there 

were 216 larvae per sample unit pre-spray and 130 larvae post-

spray (only one tree sampled at both times 1, resulting in forty 

percent (40 %) mortality. There was also seventy percent (70 %) 

current defoliation and twenty percent (20 %) old needle 

defoliation estimated at the above post-spray date. A number of 

trees in the general vicinity had ninety percent (90 %) tree 

defoliation. A later assessmernt of tree defoliation in this 

plot was made by the Departmental sample crew at final post-spray 

(same time as for treated blocks) and results indicated that 

there was seventy-two percent (72 %) current years needle 

defoliation and sixty-seven percent (67 %) old needle 

defoliation. This can be compared with data from the treated 

plots. 

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 eleven percent (11 %) (range 0 % to 

27 %) of the treated area. The higher defoliation figures 

occurred in the block receiving one (1) application (the second 

application not applied due to poor spray weather) and in areas 

with more blackheaded budworm. Defoliation in treated blocks can 

be compared to an adjacent block which was initially proposed to 

be treated but was not sprayed because of lower priority and 

logistics. This block had forty percent (40 %) of its area in 
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the moderate to severe defoliation class. The remaining 

percentage of the area of the treated blocks had some light tree \ 

defoliation due to both looper and budworm. There was also 

extensive defoliation outside of that recorded in the vicinity of **j 

the spray blocks particularly to the north and east, caused by ~ 

the blackheaded budworm. This was not mapped during the spray "*) 

block assessment. --1 

Observations during the survey also indicated substantial J 

numbers of looper moths outside of the treated areas in contrast 

to few moths inside. There were numerous blackheaded budworm 

moths in both treated and untreated areas. 

The 1989 hemlock looper spray program was considered a 

qualified success in terms of limiting defoliation and minimizing ***■ 

tree mortality compared with untreated areas. Factors which 

complicated the analysis of collected data were: the influence of ^ 

blackheaded budworm larvae in all sprayed blocks as well as 

throughout the general area, the amount of pre-spray defoliation m 

present, the sampling difficulties associated with the treated 

and untreated areas and in establishing plots. In addition, 

there were areas of severe defoliation and some tree mortality i 

present from previous year(s). 

If one compares 1989 results with those from the 1988 -

program, in 1988 there was an average uncorrected mortality of m 

single-application B.t. plots of fifty-two percent (52 %) and the J 

average uncorrected mortality of eighty-one percent (81 %) in _ 

plots receiving two (2) applications of fenitrothion. Therefore, j 

the 1989 results of uncorrected mortality of two (2) applications 

of B.t. (80 %) seem to compare favourably with two (2) j 

applications of fenitrothion in 1988. In 1988, data indicated 

relatively little defoliation overall due to good tree growth **] 

early in the season. However, there was a difference of about 
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twenty-five percent (25 %) between pre- and post-spray 

defoliation of current years needles in the B.t. areas and about 

eight percent (8 %) in the chemical plots in 1988. There was 

also very low old needle defoliation in 1988. In 1989, the 

corresponding figures were a twenty-five percent (25 %) 

difference in current years defoliation between pre-and post-

spray estimates and a difference of about five percent (5 %) in 

older needle defoliation over the same period. Caution has to be 

expressed in that two different years are involved with differing 

conditions which could affect results obtained. No chemical was 

used in 1989. 

The forecast for 1990 will be available in early January. 

Sampling has just been completed by Forestry Canada and 

Departmental personnel. Any control options will be assessed 

once the forecast is received. 
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HIGHLIGBTS OF FOREST PEST CONDITIONS IN THE HARITIMES 

IN MID-JUNE 1989 

For our clients' information, ve will again issue periodic reports 

on major forest pest conditions in 1989. 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 1989. 

Weather, once again, influenced the development of both trees and 

pests. At one point, the season was almost two weeks behind normal. 

Precipitation in May and the early part of June was above normal 

and resulted in lush vegetation (and record high populations of 

mosquitoes). 

Gypsy moth egg mass hunts (search and destroy activities) were 

conducted this spring in several communities where their presence 

was noted during last fall's preliminary surveys. Numerous egg 

masses were destroyed in Annapolis Royal, Nova Scotia, and in St. 

Andrews and St. Stephen, New Brunswick. A few larvae were observed 

during the second half of May at some of the infested localities. 

Control efforts are being organized by the various agencies 

involved in keeping this serious pest in check; over 8500 pheromone 

traps will be deployed during the summer. 

Oak leafroller, a perennial problem in red oak stands in much of 

western Nova Scotia in recent years, was active again and caused 

considerable defoliation. The insect, in some areas in combination 

with -the oak leaf shredder, also caused defoliation of oak in parts 

of New Brunswick and Prince Edward Island. Repeated severe 

defoliation during past years has already seriously weakened many 

trees in numerous stands. 

Scleroderris canker (European race) has been identified in a Scots 

pine Christmas tree plantation near Edmunston, New Brunswick. The 

disease was found there in 1988 but test results were not available 

until recently. Discussions regarding control measures of this 

plant quarantine related situation are under way. 

Forestry Canada • Maritimes Region 

P.O. Box 4000. Fredericton. N.B. E3B 5P7 

P.O. Box 667. Truro. N.S. B2N 5E5 

P.O. Box 190. Charlottetown, P.E.I. C1A 7K2 
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Overwintering seedling mortality in nurseries is one of the most serious 

problems observed so far this year.The loss of seedlings may have effects -

reaching far into the future. The exact cause of the condition is unknown 

but it is the result of a combination of factors, made more severe by the H 
lack of snow cover last winter. Root development of seedlings was impaired _J 
and the seedlings were doomed in spite of the fact that their above-ground 

portion still appeared green. Thousands of seedlings were lost in several m 

nurseries. One nursery lost an entire year's production of at least one J 
species (over a million trees). ~ 

Larch casebearer populations are higher than last year and foliage 

discoloration was observed throughout Prince Edward Island, in much of New 

Brunswick, and parts of Nova Scotia. The level of discoloration is 

variable, only a trace in many areas, but some severely affected trees were H 

also observed. _J 

Eastern tent caterpillar tents are common in southern and eastern New n 

Brunswick and in parts of Prince Edward Island. The insect is widespread j 
in Nova Scotia but the number of tents found is low. Tents are found 

mostly, but not exclusively, on roadside cherry and apple trees. In some 

areas in southern New Brunswick, several tents were removed from single 

ornamental trees. The increase in the number of tents produced by the _ 

eastern tent caterpillar this year, reawakened memories of the forest tent 

caterpillar outbreak of a few years ago and resulted in a great number of **} 

inquiries from the public. However, the forest tent caterpillar, in spite J 
of its name, does not build tents and there is no danger of an outbreak of 

that insect in 1989. r» 
■j 

Pine leaf adelgid, a pest which alternates between white pine and spruce, 

caused the formation of great numbers of cone-like galls on red spruce in 

western Nova Scotia, especially in Queens, Lunenburg, Shelburne and H 
Annapolis counties. J 

Pear thrips infestations in parts of New England in 1988 have caused alarm, ^ 

especially among maple syrup producers. The pest has been found in Maine j 
in the spring of 1989 but has caused no damage. In the Maritimes, several 

suspect samples were collected on sugar maple; however, since positive _ 

identification is still pending on these, no statement is possible this j 

time, other than to state that no damage to date has been associated with — 

these samples. 

Other pests found active in the Region in the early part of the season 1 
included: balsam wooly adelgid, jack pine needle rust, poplar serpentine 

leafminer, maple leaf roller, birch casebearer, poplar leafmining sawfly, m 

cedar leafminer, Armillaria root rot, Sirococcus shoot blight, satin moth, j 

spruce budworm and browning of coniferous foliage due to roadside salt 

damage. ^ 

L.P. Magasi I 
Forest Insect and Disease Survey 

June 19, 1989 ! 
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HIGHLIGHTS OP FOREST PEST CONDITIONS IN THE MARITIMES 

AT THE END OP JUNE 1989 

In this, the second report of 1989, we briefly discuss 

forest pest conditions as they appeared in the Maritimes at 

the end of June 1989. 

The lack, of major pest problems on a large scale, especially 

on hardwoods, is one of the most noteworthy items. Although 

the number of forest pests, both insects and diseases, 

active this time of the year is considerable, most problems 

are of a localized nature. 

Gypsy moth larvae were found, in considerable numbers in 

some places, at several locations both in New Brunswick and 

Nova Scotia. The highest numbers observed in New Brunswick 

were at St. Stephen, where larvae were present in at least 

four areas of the town. As many as 70 late instar larvae 

were counted on a single oak tree. In spite of the numbers, 

no appreciable defoliation occurred before the end of the 

month. In Nova Scotia, at New Minas, an apple orchard was 

found infested, larvae were numerous, and the trees were 

defoliated to various degrees. Control traps are in place 

in 4 areas in New Brunswick and in 5 areas in Nova Scotia. 

Monitoring, detection, and delimitation traps will be 

deployed around the end of July, bringing the number of 
traps in the Maritimes to well over 8500 as part of the 

multi-agency gypsy moth program in 1989. 

Spruce budworm has largely completed its feeding period for 

the year and aerial surveys for defoliation are getting 

under way. It appears that severe and moderate defoliation 

will be mapped in parts of northern New Brunswick and in 

patches in eastern and central Prince Edward Island (after a 

two-year absence). No defoliation is expected to be 

recorded in Nova Scotia. 

Forestry Canada - Maritimes Region 
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Pear thrips have been added to the ever-growing list of 

forest pests present in the Maritimes. The insect was 

identified in samples of sugar maple leaves, from trees 

showing signs of stress, in widely separated locations in New 

Brunswick. Samples came from Madawaska, Carleton, York, 

Albert, and Gloucester counties. However, populations in all 

cases were low and no foliage damage occurred. Further 

surveys will be necessary to establish the distribution of 

this pest in the Region. 

Root collar weevil, probably Hylobius warreni, found in a 

jack pine plantation in Albert County, New Brunswick, last 

year, continues to damage and kill trees in 1989. The 

problem is more widespread, and more serious, than last year. 

A number of plantations of various tree sizes are affected 

and as much as 15% new tree mortality was observed. Surveys 

to establish the extent of the problem are pending and 

possibilities for control are under investigation. 

Heavy seed crop on some hardwoods, especially red maple and 

elm, caused trees in many areas to appear brown from a 

distance due to the delayed development of foliage. Even 

after the leaves expand they are often much smaller than 

normal and the trees look "thin". The combination of seed 

production and the weaker foliage will undoubtedly cause a 

stress situation. Cedar trees also appear discolored; this 

is due, in most places, to the abundance of maturing cones 

that have turned brown. 

Other forest pests of note include: birch casebearer causing 

varying levels of foliage discoloration, mostly on white 

birch, in all three provinces; birch leafminer on wire birch 

in - parts of New Brunswick and Nova Scotia; satin moth on 

ornamental silver poplar trees; uglynest caterpillar along 

roadside in all three provinces; elm leafminer causing 

moderate or severe foliage discoloration of exotic elms in 

the Region; needle rusts on pines, spruces, and balsam fir; 

cedar borer in the Saint John area of New Brunswick; Dutch 

elm disease, infecting both residual old trees and younger 

ones in New Brunswick and Nova Scotia, so far found only 

within the area of known distribution; spruce beetle, cherry 

blight common in all three provinces; Sirococcus shoot blight 

damaging red pine trees in both plantations and natural 

stands; balsam twig aphid; spruce budmoth; spruce bud midge; 

yellow witches' broom on balsam fir; various gall midges and 

mites on hardwood foliage, and many others. 

L.P. Magasi 

Forest Insect and Disease Survey 

June 30, 1989 
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HIGHLIGHTS OF FOREST PEST CONDITIONS IN THE MARITIMES 

AT THE END OF JULY 1989 

In this, the third report of 1989, forest pest conditions as they 

appeared in the Maritimes at the end of July 1989 are briefly 

discussed. There is also a statement correcting an error in two 

previously published FIDS reports. 

CORRECTION - Due to an unfortunate oversight, an error crept into 

tins 1988 FIDS annual report (Forest pest conditions in the 

Maritimes in 1988; M-X-174) and the same error was carried over to 

the Technical Note (No. 210) dealing with the Multi-agency 

plantation pest surveys in New Brunswick in 1988. In the table, 

"Summary of plantation assessments by tree species and organization 

conducting field work in the various resource management regions in 

New Brunswick in 1988," the organizations CBI and JDI have been 

inadvertently reversed in the table heading. The correct figures 

are: 55 plantations assessed by J.D. Irving Ltd. (JDI) and 9 

plantations by Consolidated Bathurst Inc. (CBI). My apologies for 

any confusion or embarrassment my error may have caused. 

Hemlock looper - Severe or moderate defoliation of balsam fir 

occurred as a result of a serious infestation of hemlock looper in 

the Christinas Mountain area of northwestern Northumberland County, 

New Brunswick. No precise figures are available yet, but the area 

affected is considerable and covers some 10 000 ha within which 

defoliation occurred. This is the first serious outbreak of hemlock 

looper in the Maritimes since 1977-1978, when the insect killed 

large numbers of trees in Prince Edward Island. There has never 

been a recorded hemlock looper outbreak in New Brunswick since the 

establishment of the Forest Insect and Disease Survey in 1936. 

Discoloration of hardvood foliage on Cape Breton Island - Severe or 

moderate foliage discoloration of most hardwood species occurred 

over extensive areas of Cape Breton Island, Nova Scotia at the end 

of June. Leaf browning occurred in a coastal strip along the entire 

Forestry Canada - Maritimes Region 

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

P.O. Box 667, Truro. N.S. B2N 5E5 

P.O. Box 190. Charlottetown. P.E.I. C1A 7K2 
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length of Inverness and the northern tip of Victoria counties. Stands I 
were mostly affected on the upper elevations of hills or along ridges. ~" 
The area affected is in excess of 20 000 ha. The extensive damage was « 
almost certainly the result of the heavy southeasterly winds that were j 
recorded on Cape Breton Island a few days before browning became -

evident. Although foliage injury is most serious on sugar maple, other 

hardwoods, such as red maple, birch, beech, alder, cherry, are also H 

discolored. Most of the affected leaves showed signs of physical _J 
damage, being torn or shredded to various degrees, while others 
exhibited symptoms of water deficiency. The type of leaf injury and the m 

resultant stand discoloration are consistent with damage caused by 

strong winds. On sugar maple, wind damage was compounded by the presence 

of a fungus causing the leaf disease called anthracnose. 

Gypsy moth - A single first instar larva, found on a red maple tree near J 
Lake Paul, Kings County in Nova Scotia, constitutes the only new 

location for the insect so far this year. Almost all of the 8000 "®| 

pheromone traps have been placed on time, no information on catches is _j 

available - but then it is early in the trapping season yet. " 

Sirococcus shoot blight was found damaging white spruce trees in a j 
central Nova Scotia seed orchard. The damage was severe on many of the 

trees, with most shoots red and dead on numerous branches. The fungus 

causing the disease is well developed and will become the source of **] 
further infection. Finding the disease on spruce at this severity, J 
especially in a seed orchard setting, is unusual, and this may cause 

future problems in reforestation programs as the disease is partly seed **) 
transmitted. ] 

Dutch elm disease is present in all three provinces although, to date, *» 

no change occurred in the known distribution. Infected trees are common ] 
in the St. Stephen and St. Andrews area of New Brunswick after a few 

years of a relatively stable, low infection rate. 

Other forest pests of importance in July included: spruce beetle killing „ 

numerous trees in northwestern New Brunswick, also active elsewhere; 

Stillwell's syndrome, the sudden death of conifers, was common in New **\ 

Brunswick; ash rust causing dieback in Digby County and concomitant \ 
mortality in Yarmouth County, Nova Scotia; alder flea beetle common in 

New Brunswick and Nova Scotia; a leaf beetle (Pyrrhalta sp.) on balsam _ 

poplar common in southeastern New Brunswick; fall webworm common in 

western Nova Scotia; whitemarked tussock moth causing noticeable -

defoliation in Yarmouth and Digby counties, Nova Scotia; plantation 

black spruce suffering damage by yellowheaded spruce savfly at 5 ^ 

plantations in Kings County, New Brunswick and one small plantation at > 

Conway, Prince County, Prince Edward Island; a species of Conophthorus 

damaged 50% of eastern white pine shoots at a York County location in m 

New Brunswick; elm leaf beetle common on elm in parts of Fredericton, 

New Brunswick; and white pine weevil damage is more common and 

widespread in the Region with a high of 36% young eastern white pine 

suffering leader damage at Cains River, Northumberland County, New "*! 
Brunswick. ! 

August, 1989 L.P. Hagasi j 
Forest Insect and Disease Survey 
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HIGHLIGHTS OF FOREST PEST CONDITIONS IN THE 

MARITIMES IN MID-SEPTEMBER, 1989 

in this, the fourth report of 1989, forest pest 

conditions as they appeared in the Maritimes in 

mid-September 1989 are briefly discussed. 

LACK OF RAIN in most areas of the Region in much of 

the first half of September has added to the already 

droughty conditions. All reporting weather stations 

in Nova Scotia and Prince Edward Island registered 

less than average precipitation for the July 

15-September 7 period. As much as 124 mm less than 

the 30-year average was reported at Middle 

Musquodoboit, N.S. Trees, especially along 

roadsides and in urban situations, are reacting to 

this added stress: discoloration and leaf drop are 

occurring earlier than is normal in many areas. 

GYPSY MOTH - Collection of the approximately 8000 

pheromone traps is nearing completion. Early 

returns indicate that catches will be higher than 

last year in many areas, however, blow-in of moths 

from increased populations in the United States 

rather than increase in local populations may be the 

reason for this. Egg mass surveys will be conducted 

by the various cooperating agencies throughout the 

fall. Several egg masses have already been found in 

both New Brunswick and Nova Scotia. (This is the 

final request for immediate submission of gypsy moth 

traps - or information on results - to FIDS in 

Fredericton). 

Forestry Canada - Maritimes Region 
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EARLY BROWNING OF WHITE BIRCH occurred along the Bay of 

Fundy shore in both New Brunswick and Nova Scotia. 

Browning was present but generally only at trace to light ^ 

intensity in late August. Discoloration intensified j 
quickly in early September, resulting in considerable 

browning which was distinguishable from autumn leaf «* 

coloration. 

Similar symptoms were also observed in other parts of 

both provinces in groups of trees, while white birch j 

trees in other areas were still green. Specific areas J 
noted were in York and Victoria counties in New 

Brunswick, Halifax and Cumberland counties in Nova ^ 

Scotia. J 

HEMLOCK LOOPBR - The area affected by defoliation in the ™ 

Christmas Mountain area of Northumberland County, New j 
Brunswick, has been determined as approximately 3 800 ha, 

of which about 2 300 ha were in the severe and moderate 
defoliation categories. The insect populations survived H 
well in this area, as indicated by the large numbers of J 
moths flying in the early fall. Populations may also be 

on the increase elsewhere in the Region, judging from «« 

the higher than usual moth activity. Preparatory to 

possible control action, field surveys in the outbreak 
area are being conducted by the Department of Natural 

Resources & Energy. | 

FALL WEBWORM nests were obvious, common, and in some 

areas, numerous on hardwoods throughout Nova Scotia, m 

Prince Edward Island, and southern New Brunswick. They J 
were present but less common in the rest of the province. 

ALDER FLEA WEEVIL and WILLOW FLEA WEEVIL caused severe I 
browning on their respective hosts throughout most of the 
Maritimes. The browning was very obvious, especially on 

alder, along long stretches of highways. | 

OTHER FOREST PESTS OF NOTE include: birch skeletonizer, 
in Nova Scotia, spruce bark beetle. Ami liar ia root rot "*j 

in plantations, eastern dwarf mistletoe, leaf blotch of 1 
horse chestnut, ash rust, pine leaf adelgid on white 
pine, balsas woolly adelgid, Dutch elm disease, balsam _ 

gall midge, etc. j 

L.P. Hagasi 

Forest insect and Disease Survey H 

September 18, 1989 

Canada 
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Seventeenth Annual Forest Pest Control Forum 

Ottawa, Ontario 

November 14-16, 1989 

FOREST PEST CONDITIONS IN THE NARITINES IN 1989 

Significant forest pest conditions which occurred in the Maritimes 
Region in 1989 have been reported in Forestry Canada-Maritimes 

Technical Notes 217, 218, 220 and 221. Copies of these are 

attached. 

Insects discussed in some detail included: gypsy moth, spruce 

budworm, hemlock looper, pear thrips, oak leafroller, larch 

casebearer, eastern tent caterpillar, pine leaf adelgid, root 
collar weevil, fall webworm, alder flea beetle, and willow flea 

weevil; diseases discussed were: Sirococcus shoot blight, Dutch elm 
disease, Scleroderris canker; and abiotic conditions mentioned 
were: wind damage to hardwood foliage, white birch foliage browning 
and the effects of heavy seed crop and drought in causing 

additional stress to trees. 

Operational control measures were carried out against the spruce 
budworm, spruce bud moths, seedling debarking weevil, gypsy moth 
and Dutch elm disease. Experimental trials were conducted against a 
number of pests including the spruce budworm, spruce bud moths, 

Sirococcus shoot blight, and Scleroderris canker. 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 larch material 

from the established quarantine zone. 

L.P. Magasi 

Forest Insect and Disease Survey 

Forestry Canada - Maritimes Region 
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I. INTRODUCTION j 
_ j 

There are three major surveys of spruce budworm (Choristoneura j 

fundferana (Clemens, 1865)) in Nova Scotia. The three surveys are: 

(1) Aerial Defoliation Survey, (2) Moth Flight Survey, and (3) J 

Survey of Overwintering Larvae (L-2 survey) . These surveys are both ^ 

descriptive and predictive in nature. In 1985, the L-2 survey 

superceded the spruce budworm egg-mass survey. H 

The L-2 survey of 1989 noted the end of the decline of 

infestation in the Province. There was a general increase, except j 

in Cumberland County, of areas with low population densities. „» 

(Appendix 1). ' 

I 

II. AERIAL DEFOLIATION SURVEY 

The Aerial Defoliation Survey is conducted by the Forest j 

Insect and Disease Survey of Foresrty Canada (Truro) with 

assistance from the Department of Lands and Forest. In summary, 

no visible defoliation was noted by aerial observers (Magasi 1989 m 

pers. comm.). ~~ 
(ft.1 hi 

i 

III. MOTH FLIGHT SURVEY 

The Department in conjunction with Agriculture Canada, I 

Environment Canada, Forestry Canada, Transport Canada, Nova Scotia -^ 

Department of Education, Nova Scotia Agriculture and Marketing 

operate a system of light traps to sample photopositive night j 

flying insects. The Department's light traps are operated during 
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I flying insects. The Department's light traps are operated during 

r the time of moth flights of spruce budworm. This year weather 

! conditions were favorable for adult migration but no spruce budworm 

P or hemlock looper moth flights were noted. 
i 

I IV. L-2 SURVEY 

The objective of the L-2 survey is predictive in nature. The 

■ data from this survey are used to forecast expected population 

P1 densities and define areas of risk. The spruce budworm larvae 

migrate after eclosion and before hibernation. For this reason the 

P L-2 data are better estimators of the current population densities 

than are those data of the egg-mass survey or those from a proposed 

! pheromone trap survey. 

1 
A. Methods 

I 1. Field 

There were 240 sample locations used for this years survey. 

t Field samples from 215 locations were collected by Departmental 

m personnel whereas, samples from 25 locations were collected from 

! Bowater Mersey personnel. The number of sample points used for 

P this year's survey is a reflection of the past status of the spruce 

budworm in various parts of the Province (Smith and Georgeson 

I 1988). 

p 2. Laboratory 

The Insectary at Debert has been modified to process L-2 

P samples. Hibernating spruce budworm larvae are removed from 

foliage by treating softwood foliage with a hot (66 °C) solution 
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from plant debris by a differential wetting technique using hexane. H 

Larvae were enumerated on gridded filter papers under a Wild-Leitz 

M5 stereo microscope (Miller et. ai. 1971, Miller and Kettela 1982, 

Dorais and Kettela 1982, and Trial 1984). _ 

In the Maritimes, L-2 data have been traditionally 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 cm) and express these data as number of larvae per 10 

square meters as does Maine, Quebec, and Newfoundland (Table 1) 

(Dorais and Kettela, 1982). Sample areas with similar population 

densities are grouped to produce the L-2 map for 1988 (Figure 1) n 

and for 1989 (Figure 2). 

Table 1. Population assessment and infestation levels of second 

instar spruce budworm larvae. 

Population Assessment Infestation 

Regions Larvae/branch Larvae/10 m2 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 "*i 
Newfoundland — 301-650 High 

651- + Extreme 

(Dorais and Kettela 1982) 
« 
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Figure 1 
Gross area of infes-.atlon by overwintering •(W88-1'(J»» 
second lnstar spruce buduom larvae, Hova Scotia, 1938. 
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Figure 2, Cross ixrou or infestutlon by overwintering {1989-1990) 
second lnstur spruce buduorm lurvue, Novu Scotlu, 1969. 
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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 1989 the proportion of the number of samples in the zero 

(45.4%) and low (49.2%) changed from to those of 1988, 61.2 percent 

and 37.5 percent respectively? whereas, those of moderate (4.2%) 

tripled from those of 1988; and, those of high (0.8%) and extreme 

(0.4%) changed from those of null in 1988, (Appendix 2). On the 

northern Mainland there was a slight increase in the number of 

locations with low populations. (Table 2). 

3. Gross area of infestation 

a. Cape Breton Island 

There is a net increase in the gross area infested on Cape 

Breton Island was 87 750 ha and these increases occurred in all 

counties. There were increases in areas of moderate populations in 

Inverness (18 500 ha) and in Victoria (7 750 ha) Counties and 

increases of high (10 000 ha) and extreme (3 250 ha) in Inverness 

County (Appendix 3). 

b. Mainland 

i. Southern 

For the exception of Hants and Kings Counties all Counties in 

the Southern Mainland had increases in areas of low population 

densities. In Annapolis County the area of moderate population 
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IX, 

Table 2. Comparsion of the gross area of infestation by over 

wintering spruce budworra larvae for Antigonish, Colchester, 

Cumberland and Pictou Counties, Nova Scotia, 1988 and 1989. 
BS, 

JSWB 

IT!-.-1! 
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density decreased by half. 

ii. Northern 

The infestation in the Northern Mainland continues to be in 

a state of flux. There was a significant decline in the area of 

lowpopulation density in Cumberland County (90 750 ha) . Whereas, 

the area of low population density increased in Antigonish, 

Colchester and Pictou Counties (Tables 2 and 3). There was no area 

of moderate population in Antigonish in 1989 but one area was noted 

in Pictou and Cumberaland Counties. There were no areas of high or 

extreme noted on the Northern Mainland. 

3. 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 

fZeiraphera 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 

a greater variety of host 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 expanded 

by 30 percent with patches of moderate population densities, a 
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Table 2. Frequency of the number of occurrences of L-2 class categories 

for Antigonish, Colchester, Cumberland and Pictou Counties, Nova Scotia, 

from 1985 to 1989. 

Frequency of the number of Occurrences ^ 

Antigonish 

Category 1985 1986 1987 1988 1989 "I 
XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX 

No. X No. X No. X No. X No. X 

Zero 2 10.5 . 6 23.1 12 44.4 10 71.4 3 21.4 

Low 7 36.8 ' 12 46.2 13 48.1 3 21.4 11 78.6 

Moderate 5 26.3 6 23.1 1 3.7 1 7.1 0 0.0 m 

High 4 21.1 1 3.8 1 3.7 0 0.0 0 0.0 

Extreme 1 5.3 1 3.8 0 ■ 0.0 0 0.0 0 0.0 

Total 19 100.0 26 100.0 27 100.0 14 100.0 14 100.0 "• 

Frequency of the number of Occurrences ^ 

Colchester 

C1ass ====================================================================== 

Category 1985 1986 1987 1988 1989 

XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX 

No. X No. X No. X No. X No. X 

Zero 7 23.3 10 27.0 18 45.0 14 63.6 6 33.3 

Low 10 33.3 16 43.2 17 42.5 8 36.4 12 66.7 

Moderate 5 16.7 6 16.2 3 7.5 0 0.0 0 0.0 ^ 

High 1 3.3 5 13.5 2 5.0 0 0.0 0 0.0 

Extreme 7 23.3 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 ^ 

Frequency of the number of Occurrences 

Cumberland 



Frequency of the number of Occurrences 

Pictou 

Category 1985 1986 1987 1988 1989 
XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX 

No. 58 No. X No. % No. X NO. X 
| „—,-,, m |M m ■■ _ — — — _ ——.^.-.,—.—» — — — — — — — — ■—■ — «»» 

Zero 3 11.5 12 29.3 27 61.4 15 57.7 10 38.5 
Low 4 15.4 13 31.7 11 25.0 11 42.3 15 57.7 

Moderate 4 15.4 11 26.8 6 13.6 0 0.0 1 3.8 
High 3 11.5 3 7.3 0 0.0 0 0.0 0 0.0 
Extreme 12 46.2 2 4.9 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 

Frequency of the number of Occurrences 
*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA# 

Northern Mainland" Nova Scotia 
f* 1 age --«;;;;;;;™Z-"i——■-—""-■--"■"""■■~~~™""*™ ■ 

Category 1985 1986 1987 1988 1989 
XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX 

No. X No. X No. X No. X No. X^ 

Zero 23 15.0 42 20.4 109 51.4 59 53.6 52 47.3 
Low 44 28.8 81 39.3 80 37.7 50 45.5 56 50.9 

Moderate 32 20.9 51 24.8 16 7.5 1 0.9 2 1.8 
High 17 11.1 22 10.7 5 2.4 0 0.0 0 0.0 

Extreme 37 24.2 10 4.9 2 0.9 0 0.0 0 0.0 

Total 153 100.0 206 100.0 212 100.0 110 100.0 110 100.0 
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total of 37 250 ha, in five Counties Single areas of high (10 000 H 
i 

ha) and extreme (3 250 ha) ane noted in Inverness County and these 

areas will require careful monitoring. Neither spruce budworm nor i 

hemlock looper moth flights were noted in 1989. 
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Appendix 1 

1 population densities of overwintering second instar spruc'e bud-

worm larvae by County, Nova Scotia, 1989 - 1990. 

County ?aSe 

F1 Annapolis !3 

Antigonish • ^± 

I Cape Rreton x-> 

Colchester ^ 

I - Cumberland East 17 

m West 18 

Digby 19 

P Guysborough 19 

Halifax 20 

I Hants 20 

P Inverness 21 

Lunenburg 21 

[" Kings • 22 

pic tou •" • • 23 

' Richmond 2l*-

p Queens . ^ 
I 
1 

Shelburne 2^. 

P Victoria • 25 

Yarmouth 2J> 

( Bowater Mersey Summary i • • 26 
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NOVA SCOTIA DEPARTMENT OF LANDS AND FORESTS 

CD 

NOVA SCOTIA SPRUCE BUDUORH L-2 LABORATORY SUMMARY 

DATA ENTRY: 0ATE:4 Oct. 

Crew 

Wolfe, R. 

Lab. Sun. 

Lab. Sum. 

Lab. Sura. 

Lab. Sun. 

Lab. Sun. 

Lab. Sum. 

Lab. Sun. 

Lab. Sun. 

Lab. Sun. 

Lab. Sun. 

Lab. Sum. 

Lab. Sun. 

Lab. Sun. 

Lab. Sun. 

Lab. Sun. 

Lab. Sun. 

Lab. Sun. 

Lab. Sun. 

Lab. Sun. 

Lab. Sun. 

District 

Cumberland East 

Locat ion UTM GRID 

Number 

Date 

1989 

Tree 

Sp.No 

Cumberland East 

Cumberland East 

Cumberland East 

Cumberland East 

Cumberland East 

Cumberland East 

Cumberland East 

Cumberland East 

Cumberland East 

Cumberland East 

Cumberland East 

Cumberland East 

Cumberland East 

Cumberland East 

Cumberland East 

Cumberland East 
Cumberland East 

Cumberland East 

Cumberland East 

Cumberland East 

Beechan Sett. 4235089 27 Sept. rS 
Chapman Sett. 4285085 27 Sept. bF 

Cleveland Brook 4205045 25 Sept. bF 
Conns Mills 4445069 27 Sept. rS 

Fort Lawrence 4055082 27 Sept. rS 

Gulf Shore 4545078 27 Sept. wS 
Lake Killarney 4315078 27 Sept. rS 

MacLellans Brook 4135081 27 Sept. rS 
Mahoneys Corner 4535060 27 Sept. rS 

Malagash 4695069 27 Sept. wS 
Malagash Point 4785071 27 Sept. wS 

Middleboro 4545068 27 Sept. rS 4 
North Wallace 4655075 27 Sept. rS 4 

Oxford Junction 4325059 25 Sept. rS 4 
Pugwash 4465077 27 Sept. rS 4 

Ripley Loop 4305073 27 Sept. rS 4 
Roslin 4395066 27 Sept. 4 

Salt Springs 4215057 25 Sept. rS 4 
West Leicester 4125071 25 Sept. rS 4 

Uestchester Stn. 4445052 27 Sept. rS 4 

Branch 

Area 

0.68 

0.85 

1.38 

0.90 

0.76 

0.78 

1.24 

0.62 

0.79 

0.68 

0.92 

0.90 

0.94 

0.87 

0.83 

1.24 

1.30 

0.99 

0.86 

0.94 

Defoliation ! Population ! 
(LAB SUM ONLY)! Density 

CurrJPast 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

d 
0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

RecvjBran 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1 

0 

1 

0 

1 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

1 

2 

0 

iCat.i 

44 { L 

12 

0 

11 

0 

13 

0 

0 

0 

29 

0 

0 

0 

0 

0 

0 

0 

10 

23 

0 

Z J 

L ! 

z ! 
L ! 

z ! 

z: 
z: 
l : 

z ! 

Z ! 

Z J 
Z ! 

Z ! 

z ! 

L ! 
L I 

z ! 

J ...J 
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NOVA SCOTIA DEPARTMENT OF LANDS AND FORESTS 

oo 

Crew 

Leighton, E. 

Lab. Sun. 

Lab. Sura. 

Lab. Sum. 

Lab. Sun. 

Lab. Sum. 

Lab. Sun. 

Lab. Sun. 

Lab. Sum. 

Lab. Sun. 

Lab. Sum. 

Lab. Sun. 

Lab. Sun. 

Lab. Sun. 

Lab. Sun. 

Lab. Sun. 

Lab. Sum. 

Lab. Sun. 

Lab. Sun. 

Lab. Sun. 

Lab. Sum. 

Lab. Sun. 

Lab. Sum. 

Lab. Sun. 

Lab. Sum. 

Lab. Sum. 

Lab. Sun. 

Lab. Sum. 

Lab. Sum. 

Lab. Sun. 

Lab. Sum. 

Lab. Sun. 

Lab. Sum. 

NOVA SCOTIA SPRUCE BUDWQRM L-2 LABORATORY SUMMARY 
18 Oct. 1989 

DATA ENTRY: OATEU Oct. 1989 

Olstrict 

Cumber land Uest 

Cumberland Uest 

Cumberland Uest 
Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Cumberland Uest 

Location UTM GRID 

Number 

Date 

1989 

Allen Hill 3655027 18 Sept. 

Beaver Brook 4225030 8 Sept. 

CMU Camp 3945050 13 Sept. 

Eatonville 3545028 18 Sept. 

Five Islands Park 4185027 8 Sept. 

Fowler Brook 3625032 18 Sept. 

Harrison Rd. 4015066 U Sept. 

Harrison Settlement 3925040 13 Sept. 

Henning Brook 3665034 18 Sept. 

Lakelands 3935037 12 Sept. 

Little Forks 4095063 25 Sept. 

Lynn Mtn. 4135035 8 Sept. 

Minudie 3965071 13 Sept. 

Murphy Brook 4305039 8 Sept. 

New Prospect 4015030 8 Sept. 

Newton Lk. Rd. 4295031 12 Sept. 

North Grenville 3785031 12 Sept. 

Ragged Reef 3855058 13 Sept. 

Ranshead 3835031 13 Sept. 

Sand River 3665039 8 Sept. 

Scuderack 4085050 12 Sept. 

Shulie 3785051 13 Sept. 

Smith Hollow 3935031 12 Sept. 

South Athol « 1 4045053 25 Sept. 

South Athol » 2 4045053 II Sept. 

Station Rd. 4025044 12 Sept. 

Twelve Mile 3845044 13 Sept. 

Two Rivers 3835056 13 Sept. 

Upper Bass River 4385032 8 Sept. 

Uest Apple River 3545034 18 Sept. 

Hilton Lake tf 1 3825038 12 Sept. 

Hilton Lake « 2 3825038 14 Sept. 

Cat.! 

zz! 
z ! 
z ! 

L ! 
L 1 

z ! 
z; 

L ! 

z ! 
z ! 

z J 

z 1 
z ! 

l ! 

M ! 
L ! 

z ■ 
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Z ! 
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L ! 
L I 
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LFl 

NOVA SCOTIA SPRUCE BUDWORH L-2 LABORATORY SUMMARY 

18 Oct. 1989 

DATA ENTRY: DATE:21 Sept. 1989 

NOVA SCOTIA DEPARTMENT OF LANDS AND FORESTS NOVA SCOTIA SPRUCE BUOUORM L-2 LABORATORY SUMMARY 
18 Oct. 1989 

OATA ENTRY: DATE:03 Oct. 1989 

Crew District Location UTM GRID 

Number 

Date 

1989 

Tree 

Sp.No, 

Myers, I.B. Hants 

Lab. Sun. 

Lab. Sun. 

Lab. Sum. 

Lab. Sum. 

Lab. Sum. 

Lab. Sum. 

Hants Admiral Rock 

Hants Cape Tenney 

Hants Lacy Mill Lk. 

Hants Stanley 

Hants Upper Falmouth 

Hants Upper Kennetcook 

4675002 12 Sept. bF 4 

4385012 12 Sept. bF 4 

4344964 12 Sept. bF 4 

4255000 12 Sept. bF 4 

4014977 12 Sept. bF 4 

4495006 12 Sept. bF 4 



NOVA SCOTIA DEPARTMENT OF LANDS AND FORESTS 

FILE.0MBWS089.UK1 

NOVA SCOTIA SPRUCE BUDWORH L-2 LABORATORY SUHHART 

10 Oct. 1989 

DATA ENTRY: 0ATE:3 Oct. 1989 

NOVA SCOTIA DEPARTHENT OF LANDS ANO FORESTS 

FILE PN6VS089.UK1 

Creu District Location 

Hurphy, P. Lunenburg 

NOVA SCOTIA SPRUCE BUDUORH L-2 LABORATORY SUKKARY 

18 Cct. 1989 

DATA ENTRY: DATE:3 Oct. 1989 

UTK GRIO 

Nuober 

Oate 

1989 

Tree 

Sp.No. 

Branch 

Area 

Defoliation 

(LAB S'JHOHLY 

Curr Past Recv 

Population 

Density 

Bran! 10 a*2 !Cat 

Hurphy, 

Hurphy, 

Hurphy, 

Hurphy, 

Hurphy, 

Bowater-Kersey 

Lunenburg 

Lunenburg 

Lunenburg 

Lunenburg 

Lunenburg 

Lunenburg 

East River 

Garber Rd. 

Heiford 

Lake Oar ling 

Windsor Rd. 

Uhitford Lk. 

4034938 19 Sept. 

3714912 19 Sept. 

3S84928 19 Sept. 

3834952 19 Sept. 

3994938 19 Sept. 

4084942 10 Aug. 

rS 

rS 

rS 

rS 

rS 

rS 

0.92 

1.06 

1.13 

0.93 

0.96 

1.25 

0 

0 

0 

0 

0 

16 

86 
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SCOTIA DEPARTMENT OF LANDS ANO FORESTS NOVA SCOTIA SPRUCE 8U0U0RM L-2 LABORATORY SUMMARY 
18 Oct. 1989 

DATA ENTRY: DATE:25 Sept. 1989 

NOVA SCOTIA DEPARTMENT OF LANOS ANO FORESTS NOVA SCOTIA SPRUCE 8UDU0RM L-2 LABORATORY SUMMARY 

18 OCt. 1989 

OATA ENTRY: 0ATE:27 Sept. 1989 

Crew 

Hebb, F. 

Bowater-Mersey 

Bowater-Mersey 

8owater-Hersey 

Bowater-Mersey 

Hebb. F. 

District Location 

Queens 

Queens Bon Mature Brook 

Queens Conway Brook 

Queens Masons Road 

Queens Ten Mile Lake 

Queens Uilkins Siding 

UTM GRID 

Number 

Date 

1989 

3484886 

32748B5 

3224901 

3534894 

8 Sept 

8 Sept, 

8 Sept 

7 Sept, 

Tree 

Sp.No. 

bF 

bF 

bF 

3404864 13 Sept. rS 

NOVA SCOTIA DEPARTMENT OF LANDS ANO FORESTS 

Crew 

Barkhouse, H. 

NOVA SCOTIA SPRUCE BUOUORH L-2 LABORATORY SUMMARY 

OATA ENTRY: LeBlanc DAT£:21 Sep.89 

Oistrict Location 

Shelburne 

UTM GRIO 

Number 

Date Tree 

1989 Sp.No, 

Barkhouse, M. Shelburne Four Mile Brook 

Barkhouse, M. Shelburne Upper Ohio 

Barkhouse, M. Shelburne Upper Clyde River 

3204881 7 Sept. bF 4 

3044872 7 Sept. bF 4 

3034862 7 Sept. bF 4 

Branch 

Area 

0.79 

0.93 

1.04 

Defoliation 

(LAB SUM ONLY) 

Curr Past Recv 

Population 

Density 

Bran! 10 m*2 ICat 

13 

0 

0 
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O 

NOVA SCOTIA SPRUCE BUOUORH L-2 LABORATORY SUHHART 

18 Oct. 1989 

DATA ENTRY: QAIE:12 Oct. 1989 

NOVA SCOTIA DEPARTMENT OF LANDS AND FORESTS NOVA SCOTIA SPRUCE BUOUORH L-2 F1EL0 SHEET 

18 Oct. 1989 

DATA ENTRY: 0ATE:3 Oct. 1989 

Crew District Location 

Gordon, D. Yarsouth 

UTH GRID Date Tree 

Nuober 1989 Sp.No. 

Bowater-Hersey Yarsouth Keaptville 272488IUSept.br 4 

Gordon, D. Yauouth Kcaptville 2724881 20 Sept. bF 4 

Bowater-Hersey Yarsouth Pubnico 2784844 6 Sept. bF 4 

Bouater-Herse/ Yanouth Quinan 2754873 6 Sept. bF 4 

Gordon, 0. Yanouth Quinan 2754873 20 Sept. bF 4 
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Appendix 2 

The frequency of the number of occurrences 

of L-2 class categories by County for 

Nova Scotia, 1987-1989 
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Frequency of the number of occurrences of L-2 class categories by County, Nova Scotia, 

from 1987 to 1989. 

Frequency of the number of Occurrences 

Annapolis Antigonish 

p 

] 

Class ============ 

i787 

No. X 

1988 1?39 1987 1988 1989 

XXXXXXX XXXXXXX XXXXXXX XXXXXXX XXXXXXX 

NO. X NO. X NO. X NO. X NO. X 

Zero 

Lou 

Moderate 

High 

Extreme 

Total 

20 

9 

0 

0 

0 

69.0 

31.0 

0.0 

0:0 

0.0 

10 

4 

2 

0 

0 

62.5 

25.0 

12.5 

0.0 

0.0 

11 

6 

1 

0 

0 

11.0 

6.0 

1.0 

0.0 

0.0 

12 

13 

1 

1 

0 

44.4 

48.1 

3.7 

3.7 

0.0 

10 

3 

1 

0 

0 

71.4 

21.4 

7.1 

0.0 

0.0 

3 

11 

0 

0 

0 

21.4 

78.6 

0.0 

0.0 

0.0 

29 100.0 16 100.0 18 100.0 27 100.0 14 100.0 14 100.0 

Frequency of the number of Occurrences 

Cape Breton Colchester 

Class 

Category 1987 1988 1989 1987 
XXXXXXX XXXXXXX XXXXXXX— XXXXXXX-

No. X No. X No. X No. 35 

1988 1989 

XXXXXXX XXXXXXX 

3. X NO. X 

Zero 

Lou 

Moderate 

High 

Extreae 

Total 

13 

0 

0 

0 

0 

100.0 

0.0 

0.0 

0.0 

0.0 

5 

2 

0 

0 

0 

71.4 

28.6 

0.0 

0.0 

0.0 

2 

5 

0 

0 

0 

28.6 

71.4 

0.0 

0.0 

0.0 

18 

17 

3 

2 

0 

45.0 

42.5 

7.5 

5.0 

0.0 

14 

8 

0 

0 

0 

63.6 

36.4 

0.0 

0.0 

0.0 

6 

12 

0 

0 

0 

33.3 

66.7 

0.0 

0.0 

0.0 

13 100.0 7 100.0 7 100.0 40 100.0 22 100.0 18 100.0 

AAAAAAAA4 

Frequency of the number of Occurrences 
iAAAA 

Digby 

Class 

Category 

Cumberland 

1987 1988 1989 1987 1988 1989 
XXXXXXX ******* XXXXXXX XXXXXXX XXXXXXX XXXXXXX 

No. X No. X No. X No. X No. X No. X 
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Class 

Category 

Frequency of the number of Occurrences 
AAAAAAAAAAM*AAAAAA*AA*AAAAAAAAAAAA**AAAAAAA)*AA 

Guysborough Halifax 

1987 1988 1989 1987 1988 1989 
******* ******* ******* ******* ******* ******* 

No. % No. I No. % No. % No. % No. I 

Zero 

Lou 

Moderate 

High 

Extreme 

Total 

10 

0 

0 

0 

0 

100.0 

0.0 

0.0 

0.0 

0.0 

6 

1 

0 

0 

0 

85.7 

14.3 

0.0 

0.0 

0.0 

5 

2 

0 

0 

0 

71.4 

28.6 

0.0 

0.0 

0.0 

6 

12 

0 

0 

0 

33.3 

66.7 

0.0 

0.0 

0.0 

6 

4 

0 

0 

0 

60.0 

40.0 

0.0 

0.0 

0.0 

40.0 

60.0 

0.0 

0.0 

0.0 

10 100.0 7 100.0 7 100.0 18 100.0 10 100.0 10 100.0 

Class 

Category 

Frequency of the number of Occurrences 

Rants Inverness 

1987 1988 1989 1987 1988 1989 
******* ******* ******* ******* ******* ******* 

No. % No. % No. % No. % No. % No. % 

Zero 

Low 

Moderate 

High 

Extreme 

Total 

13 

1 

0 

0 

0 

9 92 

7.1 

0.0 

0.0 

0.0 

100.0 

0.0 

0.0 

0.0 

0.0 

6 

0 

0 

0 

0 

100.0 

0.0 

0.0 

0.0 

0.0 

17 

12 

0 

0 

0 

58.6 

41.4 

0.0 

0.0 

0.0 

8 

6 

0 

0 

0 

57.1 

42.9 

0.0 

0.0 

0.0 

2 

13 

5 

2 

1 

8.7 

56.5 

21.7 

8.7 

4.3 

14 100.0 6 100.0 6 100.0 29 100.0 14 100.0 23 100.0 

Class 

Category 

Frequency of the number of Occurrences 

Kings Lunenburg 

1987 1988 1989 1987 1988 
******* ******* ******* ******* *******. 

No. % No. \ Ho. % No. \ No. % 

1989 
******* 

No. % 

Zero 

Low 

Moderate 

High 

Extreme 

Total 

7 

10 

0 

0 

0 

41.2 

58.8 

0.0 

0.0 

0.0 

4 

6 

0 

0 

0 

40.0 

60.0 

0.0 

0.0 

0.0 

70.0 

30.0 

0.0 

0.0 

0.0 

8 

4 

0 

0 

0 

66.7 

33.3 

0.0 

0.0 

0.0 

100.0 

0.0 

0.0 

0.0 

0.0 

5 

1 

0 

0 

0 

83.3 

16.7 

0.0 

0.0 

0.0 

17 100.0 10 100.0 10 100.0 12 100.0 6 100.0 6 100.0 
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Frequency of the number of Occurrences 

Total 44 100.0 26 100.0 26 100.0 17 100.0 5 100.0 5 100.0 

Frequency of the number of Occurrences 

Richmond Shelburne 

Victoria 

Frequency of the number of Occurrences 

Yarmouth 

> 

i 
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Frequency of the number of Occurrences 
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Appendix 3 

Gross area of infestation by overwintering 

second instar spruce budworm larvae, by 

County, Nova Scotia, 1987-1989 
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Cross area of infestation bj overwintering second instar spruce budvorn larvae by County, Hova Scotia, 1987-1989. 
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fParadiolosis tumifex Gagne) 
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I INTRODUCTION 

The balsam twig aphid (Minderus abietinus Koch) and the balsam 

gall midge (Paradiolosis tumifex Gagne) attack the shoots and 

needles of balsam fir respectively. Periodically these species 

reach epidemic proportions. The life of the tree is usually not 

threatened by the presence of these insects, but their feeding does 

cause premature needle drop. This can significantly reduce the 

aesthetic and market value of affected trees, in particular, those 

intended for the Christmas tree market; as such affected trees may 

be graded lower or rejected (Smith et aj,. 1981, Martineaeu 1984). 

II PEST SPECIES 

A) Balsam Twig Aphid 

1. Range 

Martineau (1984) describes the range and hosts of the balsam 

twig aphid as follows. " The balsam twig aphid, Mindarus abietinus 

Koch, is usually not a forest pest, because it prefers ornamental 

and edge trees, or plants in nurseries and plantations. It occurs 

throughout Europe and North America. On the North American 

Continent, this aphid is found throughout the range of fir, from 

the Atlantic to the Pacific Ocean. Balsam fir and white spruce are 

the only hosts in Canada, but elsewhere this aphid has been found 

on four other species of fir and on juniper." 

2. Life History 

The insect has three and sometimes four generations between 

early May and mid-June; throughout the rest of the year, it is in 

the egg stage. The nymphs of the first generation, developing 

from the overwintering eggs, are small (2 mm long) and wingless. 
They feed around the bud, mostly on the old needles, and do little 

or no damage. They occur in small numbers and are not often 

noticed. However, each adult produces 40 to 60 offspring (nymphs) 

mostly in early June. 

The second and third generation aphids suck the juice from 

the new needles and cause permanent deformation: the second is 

the peak generation. The young aphids secrete masses of waxy wool 

and large quantities of 'honeydew* which makes the shoot 'woolly* 
and sticky. The aphids mature in the second half of June as winged 

but wool-free adults about 3 mm long. After flying on other balsam 
fir trees, each adult produces about ten living young. 
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The fourth generation consists of males and females. They ^ 
are minute (1 mm or smaller), wingless, and lightly 'woolly*. They 
conceal themselves in the shoots, feed lightly, and become adults 

about 1 week after birth. Each female lays one or two black eggs ^ 
around the buds and covers them with white wax scales. These eggs 
hatch in May the next year. ~ 

3. Effect on Trees 

The balsam twig aphid feeds on the new shoots and needles of "1 
balsam fir causing the ends of the shoots to twist and the needles 

to curl. Severe infestations give the foliage a ruffled 
appearance. Trees growing in the open are more susceptible to >**» 

attack than those in closed stands. Severe infestations occur 
every four or five years in the Maritimes and become obvious in 

late June when many fir shoots are covered with a sticky woolly ^ 

substance. The insect is usually of little economic importance as 

it seldom damages forest trees. It does, however, sometimes 

greatly lower the quality of Christmas trees. 

B) Balsam Gall Midge 

Smith (1985) has reviewed its range history and habits, and 
its effects on trees. 

1. Range 

The balsam gall midge, Paradiplosis tumifex Gagne, a native 

insect that periodically occurs in large numbers over wide areas 

of Canada and the northeastern United States, causes subglobular 

swellings or galls on the new needles of balsam fir. 

2. Life History 

The insect overwinters in the soil as a mature larva. It 

pupates in the spring and the adults emerges about 20 May to 20 

June. The female lays eggs between the needles of partly opened 

buds. The young larva settles down near the base of a needle and, 

through mechanical or chemical stimuli or both, causes the needle 

to swell and entomb it. The larva develops within the gall during 

the summer. Between mid-September and mid-November, the larva 

leaves the gall and drops to the soil where it hibernates. 

3. Effect on Trees 

Trees of all heights may become infested but those up to 8 m 

are most severely attacked. In light infestations, there is 

usually only one gall per needle but when population levels are 
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high there may be as many as six per needle. Most galled needles 

become yellow, and drop after the larvae have left them. Severe 
infestations cause significant defoliation making the trees unfit 

for the Christmas market. The insect seldom causes serious injury 

and the trees usualy recover and become suitable for the Christmas 

trade within 3 years. Infested needles are usually shed in October 

and November and trees cut with a noticeable number of galls may 

be rejected at the grading or shipping yard because of excessive 

needle drop. 

Ill SURVEY 

I 

A) History 

1 From 1979 to 1984 these two species were surveyed jointly with 
the spruce budworm (Kettela 1979). In 1985 the spruce budworm egg-

m mass survey was replaced by the survey of overwintering second 

f instar spruce budworm larvae, commonly known as the L-2 survey. 
Moreover, the tree specie sampled for the L-2 survey was changed 

m from balsam fir to spruce species as spruces were supporting the 

f spruce budworm epidemic on the northern Mainland. With the advent 
1 of the L-2 survey the survey of balsam twig aphid and balsam gall 

midge lapsed. (Smith and Georgeson 1985). The balsam twig aphid 

F* and balsam gall midge are serious problems to Christmas tree 
I industry and for this reason a separate survey of these two species 

was initiated in 1988 (Smith and Georgeson, 1988). 

B) Selection of Sample Plots 

f* The sample locations were selected by the Pest Detection 
Officer (PDO) in each district. The PDO was to select ten sample 

locations from the natural forest, one or two from his Permanent 
p Sample Area, and the remaining either adjacent to or in Christmas 

1 tree areas. 

( C) Sampling Regime 

The sampling regime for this survey is to provide data on the 

f* status of these insects in the natural forest but be sensitive to 
1 the needs of the Christmas Tree Industry. Sampling techniques used 

by the Pest Detection Officer are those historically used by the 
p* Forest Insect and Disease Survey personnel of the Canadian 
! Forestry Service (Kettela 1979). In 1989 samples collected from the 

lower part of the crown of natural forest trees. Field data were 
m stored, compiled and sorted electronically using a spread sheet 

i program [Lotus 1.2.3] (Figures 1 and 2). 
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Figure 1. Field tally sheet used for balsam twig aphid and balsam 

gall midge survey. 
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Figure 2. Summary data of the status of balsam twig aphid and 
balsam gall midge. 
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D. Infestation Classes 

The degree of infestation for both the balsam twig aphid and 
the balsam gall midge is shown in Table 1 (Kettela 1979). 

Table 1: Infestation classes for balsam twig aphid and balsam 
gall midge. 

Infestation Class 

Name Symbol Percent Limits 

lower upper 

Trace T 

Low L 

Moderate M 

High H 

While this survey presents the Provincial status of these 

insects it may be insensitive to the needs of individual Christmas 
Tree growers. Renault (1983) has proposed a detailed method for 

assessing these species in individual Christmas Tree Plantations. 

Individual Christmas Tree Growers should check their stands for 
these insects (Renault 1988, pers. comm.). 

IV RESULTS 

A) Submitted Data 

Survey data were submitted from all Districts. Samples were 

collected from 391 sample locations. A limited surveys were done 

in Digby and Colchester Countys (Appendix 1). 

f B) Sample Universe 

Sample locations were divided equally between natural forest 

f" and Christmas tree areas. For the Province balsam twig aphid was 

': at trace level for 80.8 percent, low at 15.9 percent and moderate 

at 3.3 percent of the sample locations; whereas, the balsam gall 

» midge was at trace level for 93.9 percent and low level for 6.1 

I percent of the sample location (Table 2, Appendix 1). Annapolis 
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Table 2. Summary of balsam twig aphid and balsam gall midge 

survey, frequency of occurrences of infestation classes. 

Nova Scotia, 1989. 

iwa 

WVI 

108 



ipl 

Hants Inverness 
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Pictou Queens 

Class 

Trace 

Low 

Moderate 

Severe 

Total 

Twig Aphid 

No. % 

Gall Midge 

No. % 

19 95.0 

0 0.0 

1 5.0 

0 0.0 

16 80.0 

4 20.0 

0 0.0 

0 0.0 

20 100.0 20 100.0 

Twig Aphid 

No. % 

Gall Midge 

No. % 

9 47.4 

10 52.6 

0 0.0 

0 0.0 

19 100.0 

19 100.0 

0 0.0 

0 0.0 

0 0.0 

19 100.0 

fH^jl 

p^ra 

Twig Aphid 

No. % 

Gall Midge 

No. % 

18 94.7 

1 5.3 

0 0.0 

0 0.0 

17 89.5 

2 10.5 

0 0.0 

0 0.0 

19 100.0 19 100.0 

fp^l 

Yarmouth Nova Scotia 

Twig Aphid 

No. % 

Gall Midge 

No. % 

316 80.8 

62 15.9 

13 3.3 

0 0.0 

367 93.9 

24 6.1 

0 0.0 

0 0.0 

391 100.0 391 100.0 
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County had the highest occurrences of balsam twig aphid (Figure 3, 

Table 2, and Appendix 1). The situation is similar to that of last 

year except for Annapolis County. 

In summary and from a Provincial viewpoint populations of 

balsam twig aphid and balsam gall midge are considered to be trace 

or low. There were, however, 61 locations of low and 14 locations 

of moderate levels of balsam twig aphid and 25 low areas of balsam 

gall midge in the Province. Christmas tree growers should, 
however, monitor their stands for the presence of these two 

insects. 
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Figure 3. Locations of low and moderate populations of 

balsam twig aphid (BTA) and balsam gall midge 
(BGM) August - September 1989. 
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1989 NEW BRUNSWICK PROTECTION PROGRAM AGAINST SPRUCE BUDWORM 

(Annual Forest Pest Control Forum, November 14-16, 1989) 

N. Carter 

Spruce Budworm Conditions in 1989 

The 1989 aerial survey for defoliation was conducted in the standard 

manner and revealed an estimated 67 000 ha of light, 129 OOO ha of moder 

ate, and 267 OOO ha of severe defoliation (Figure 1). Approximately 

75.8% of the M-S defoliation was outside the treated areas. Defoliation 

was detected in largest concentrations throughout the north-central and 

northern parts of the Province, primarily in Restigouche and Northumber 

land Counties. Except for occasional small areas of defoliation, the 

majority of the rest of the Province was undamaged. The 396 OOO ha of 

M-S defoliation is a 20% less than 1988, and is 80% below the 2.03 mil 

lion ha in 1983. 

1989 Spray Program 

The 1989 Spruce Budworm Spray Program (Figure 2) conducted by Forest 

Protection Limited, in New Brunswick covered approximately 576 900 hec 

tares. This is 28.6% more than the 448 500 ha treated in 1988. Another 

34 OOO ha were sprayed by J. D. Irving Ltd. on its own freehold limits 

(compared to 98 000 ha in 1988). 

Of the total area treated by FPL, 80.9% received a double application 

of the chemical fenitrothion (Sumithion) and 0.9% received a single ap 

plication as the second was deemed unnecessary by larval counts after the 

first application. About 18.2% of the area received a single (7.0%) or 

double (11.3%) treatment of bacterial insecticide, Bacillus thuringiensis 

var. kurstaki (B.t.) in the form of two products, viz. Futura XLV and 

Dipel 176 (Table 1). 

Spray aircraft included 12 TBMs, 2 four-engine DC-6s, and 11 

single-engine agricultural-type small spray planes (SSPs). TBMs were 

used to treat 47.6% of the total area and the DC-6 treated 39.2% of the 

area. B.t. was applied undiluted at the normal 30 BlU/ha rate in one or 

two applications by TBMs, and once or twice at 15 BlU/ha using SSPs with 

enhanced atomization (i.e. Micronair AU4000s with reduced flow rates/un 

it). Fenitrothion was applied in water-based formulation at the normal 

210 g/1.47 L/ha rate from TBMs and DC-6s, and at 210 g/0.44 L/ha from 

SSPs. 

The first spray blocks were declared biologically ready for chemical 

spraying the evening of on May 26th and spray operations commenced the 

morning of May 28th after a few days of unacceptable spray weather. The 

first B.t. blocks were declared biologically ready on the evening of May 

30th and spraying began the next evening. The operational program was 

completed on the evening of June 17th. Weather during the spray period 

was regarded to be "normal", although 7 days of the 22-day period were 

unacceptable for spraying. 
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Figure 1. Areas of light, moderate and severe defoliation caused by 

spruce budworm in New Brunswick in 1989. 
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Figure 2. Areas sprayed by FPL for spruce budworm control in New Bruns 

wick in 1989. (Does not include J. D. Irving Ltd. program). 
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Table 1. Areas sprayed by Forest Protection Limited for spruce budworm control 

in 1989 in New Brunswick*. (Does not include J.D. Irving Ltd. pro 

gram). 

Hectares Acres Aircraft 

Treatment** Thousands (%) Thousands Type 

One Application - Biological 

15 BIU-D176/1.18 L/ha 

30 BIU-FXLV/1.01 L/ha 

30 BIU-FXLV/2.02 L/ha 

30 BIU-D176/2.36 L/ha 

SUB-TOTAL 

Two Applications - Biological « 

15 BIU-D176/1.18 L/ha + ! 
SSP 

SSP 

I 

TBM 

TBM 

210 g Fen/0.44 L/ha 5.3 (0.9) 13.3 SSP 

Two Applications - Chemical 

210 g Fen/1.46 L/ha + 

210 g Fen/1.46 L/ha 

SUB-TOTAL CHEMICAL 

CRAND TOTAL 

*Source: Forest Protection Ltd. ' 
j 

**D176 = Dipel 176 

FXLV = Futura XLV j 

Fen = Fenitrothion ' 
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Results of Spray Program 

This year spring populations of spruce budworm larvae were 

generally lower (Figure 3) and the intensity of feeding damage was less 

than in 1988 (Figure 4). Weather conditions were wanner during this 

year's spray season due primarily to higher minimum temperatures. Though 
total rainfall was greater during this year's spray period, rain did not 

occur on as many consecutive days as last year. Shoot elongation and 

larval development were also more advanced this year at the time the 

blocks were deemed ready for treatment. 

Compared to 1988, the 1989 spray program contained a greater 

proportion of area treated with Fenitrothion than B.t. (i.e. 80/20 vs 
50/50). Less moderate and severe defoliation was found in treated areas 

this year compared to last (i.e. 16% vs 38%). In 1989, each total treat 

ment area had about the same proportion of moderate and severe defolia 

tion (i.e. Fenitrothion = 16.4% vs B.t. = 17.6%). Whereas the value for 

Fenitrothion is similar to 1988 (i.e. 19%), the value for B.t. is greatly 

improved from the last year's value of 60%. The average for spray pro 

grams based mostly on chemicals in the last 13 years is 16% (range 6% to 

38%). 

Table 2 provides summary data from sample plots in each treat 

ment. When B.t. data were pooled and compared to the pooled Fenitrothion 

data there were no differences in the overall levels of protection af 

forded (Figure 5). Mean pre-spray populations in B.t. areas were lower 

than in Fenitrothion areas (e.g. mean B.t. = 9.4 larvae/branch and 0.104 
larvae/bud vs. mean Fenitrothion = 16.2 larvae/branch and 0.186 larv 

ae/bud) . 

The SSP 2 x 15 BlU/ha treatment gave the best B.t. results fol 

lowed by the TBM 1 x 30 BlU/ha (Figures 6 and 7). There were few observ 

ations above the moderate range for SSP 1 x 15 BlU/ha but results were 

positive in the low range. Ironically the TBM 2 x 30 BlU/ha did not 
provide as good protection as the other B.t. rates. It is not known 

whether higher populations, later application (due to operational 
queuing), or insufficient deposit (not measured) might account for this. 

In Fenitrothion plots treated by TBMs, mean defoliation was 

generally lower than in DC-6 plots across the population ranges examined 

(Figures 6 and 7). 

Overall, Fenitrothion results this year were on par with tradi 

tional expectations. For B.t., the results of 1989 were a qualified 

success contrasting the qualified failure of 1988. In other words, this 
year's operation was successful, but did not yeild sufficient data on 

which to evaluate the performance of B.t. under high population 
conditions. Present thinking suggests that in 1989, larval populations, 
shoot development, and weather were more conducive to successful B.t. 

use than 1988. 
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Comparison of relationships between expected defoliation and lar 

vae/branch (A) or larvae/bud (B) from untreated check plots in 

1988 and 1989. 
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Table 2. Summary data for treatments applied in 1989. 
i 

Pre-Spray Larvae % Mortality Defoliation 

a based on curve of % natural mortality vs. larvae/45-cm branch tip. 

k extra samples with larvae/bud and defoliation data. 
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Table 2. Con't. 

Pre-Spray Larvae % Mortality Defoliation 

Block Lines Aircraft n Per 45-cm Per Bud Obs. Corr.a Obs.% % Red 

Bacillus thuringiensis - 1 X 30 BlU/ha 

A-12 0-11 TBM 50 10.9 0.105 80.5 51.0 14.9 57.8 

Untreated 

C-101 (A) - 50 7.1 0.087 74.2 - 25.9 

33.9 0.372 87.1 41.6 76.2 13.7 

23.9 0.223 98.5 89.3 34.9 44.5 

23.0 0.231 82.5 51.7 48.7 22.9 

11.0 0.114 95.7 82.6 45.8 22.4 

39.3 0.507 83.7 - 99.3 

12.1 0.200 56.5 - 57.9 

"awcastle 

Fenitrothion - 2 X 210 g/ha 

4.8 0.070 98.9 84.7 2.3 88.6 

22.4 0.130 92.4 45.2 34.1 45.9 

26.0 0.167 68.2 - 54.2 

9.6 0.103 69.6 - 23.2 

19.8 0.198 89.3 56.6 23.9 52.9 

16.5 0.177 68.2 - 54.5 
i 

P a based on curve of % natural mortality vs. larvae/45-cm branch tip. 
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Forecast of Infestation for 1990 

The spruce budworm egg mass survey was replaced by the L2 survey in 

1985 as the method of forecasting infestation levels in New Brunswick. 

Table 3 compares the proportion of sample points within each infestation 

category used in the initial forecasts from 1981 to 1989. Between 1982 

and 1986 there was an increasing trend in the percent of points in the 

Low category with a corresponding decreasing trend for the High cate 

gory. In 1987, there was a three-fold increase in the proportion of 

points in the High category in the North-central to North-western parts 

of the Province, primarily Restigouche County. Most of Restigouche 

County now contains variable low to moderate populations, whereas 

moderate to high populations occur in the northwestern part of 

Northumberland County and adjacent western part of Gloucester County. 

Except for one large area of variable populations in the west-central 

area, and one moderate to high pocket northwest of Moncton no significant 

damage is expected throughout the majority (80%) of the Province. 

The forecast for 1990 is for 1.47 million ha (Figure 8) of variable 

(low to moderate) and moderate to high infestation, which is a 10% de 

crease from last year's forecast (Table 4). Of most significance is the 

65% decrease in the area with moderate to high population levels compared 

to last year (i.e. 0.5 million ha compared to 1.5 million ha). 

Plans for 1990 

Spray plans for 1990 have not been formulated at this time. Never 

theless, it does appear that a protection program will be required in New 

Brunswick next year. Whether a combination of chemical insecticides and 

B.t. will again be used is presently not known. Tentative spray plans 

should be known by mid-December. 

N. Carter 

Director 

Forest Pest Management 

Dept. Natural Resources & Energy 

P. O. Box 6000 

Fredericton, N.B. 

E3B 5H1 
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Table 3. Comparison of Spruce Budworm Forecast Infestation Levels 1981-1989. 
P51 

a - Supplementary sampling not included. 

b - Fewer samples taken because of collapse in southern part of province. 

Table 4. Comparison of forecast area (ha) of Moderate and High infestations 

1982-1989, including Variable (low-moderate) infestations in 1988 and 

1989. 

YEAR (N) (N + 1) FORECAST 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

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 
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SPRUCE BUDWORM INFESTATION 

FORCAST FOR 1990 

MOO-HIGH 

VARIABLE 

(Lew-Hod) 

Pockets of 
MOD-HIGH 

Figure 8. Areas of New Brunswick forecast to have variable (low to 

moderate), and moderate to high spruce budworm populations in 

1990 based on the 1989 L2 survey. 
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Doc. 1223D 

GYPSY MOTH IN NEW BRUNSWICK IN 1989 'I 

(Annual Forest Pest Control Forum, Nov. 14-16, 1989) 

N. Carter 1 
Actions Taken in 1989 ~ 

The Department of Natural Resouces and Energy entered into a formal j 
cooperative agreement with Agriculture Canada in 1989 to pursue various — 

activities related to Gypsy Moth in New Brunswick. Most significant, was 

a pre-payment of $17,600 by Agriculture Canada to DNR for out-of-pocket ""1 
expenses anticipated in 1989. _j 

No aerial spray programs against Gypsy Moth were conducted this f** 

year. Instead, efforts were concentrated on (i) detection/delimitation j 
pheromone trap surveys and intensive male moth trapping, and (ii) ~ 

egg-mass searches. _ 

Trapping ' 

Overall, DNR placed "out 780 traps and collected all but 11 (i.e. "*j 

98.6% recovery) (Table 1). For the detection survey along the Trans J 
Canada Highway (one trap every 4-5 km) from the Quebec border to the Nova 

Scotia border, positive trap catches were only found between Woodstock ^ 

(90 km NW of Fredericton) and Sussex (120 km E of Fredericton). Moth j 

catches were low (0-9/trap). It is suspected that these catches repre 

sent wind-distributed male moths. ^ 

Traps within the intensive trapping areas yielded approximately 5 _j 

moths/trap. Although trap catches in Old Ridge were 65% less than that 

found last year, the number of egg-masses found per man-hour of searching "**! 

only decreased by 15%, hence the benefits of trapping are unclear. In J 
Cedar Mills the number of egg-masses found per man-hour of searching 

decreased by 90% indicating that the combined effects of the intensive ^ 

trapping, natural control factors, and cutting (being done by the land- i 

owner) significantly decreased populations within the 4 ha area. 

In areas where delimitation surveys were carried out in 1988 and 1989 "H 
(Moores Mills, St. George) a 200-400% increase in the mean number of 
moths caught per trap was noted. Meteorological conditions might have 

been more favourable in 1989 for the spread of moths and is suspected to ^ 

be primarily responsible for the increase. Highest trap catches where j 
found in the Mohannes area along the Maine-N.B. border. Trap catches 

were found to decrease with increasing distance from the Mohannes/St. 

Stephen area. 

In Mohannes, an increase in trap catches in 1989 was paralleled by an 

increase in the number of egg-masses found in the area. Trap catches ""j 

were uniformly in the 20 to 40 moths/trap range. j 
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Table I. 1989 GM trapping summary. 

Recommended Placement Period: Detection - July 17 to 28, Control - June 19 to 30, Delimitation - July \1 to 28. 

Recommended Retrieval Period: All - Sept. 4 to 15. 
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TABLE X* Summary of Gypsy Moth Survey and Positive Finds (1989). 

ISJ 

* Egg-masses remaining are out of reach, but will be collected, Identified as to whether new or old and be destroyed. 

H .—J _J ' 3 <_J i I \ 1 i I t_J ' I i I L_J I I I 1 



Egg-mass Searches 

The 1989 Gypsy Moth egg-mass survey was, in part, concentrated in 

areas that in 1988-89 were treated for Gypsy Moth or that produced posi 

tive finds. Additional* areas were also sampled to obtain sufficient 

coverage in Charlotte County. A total of 186 new and 28 old egg-masses 

were discovered during 239.04 man-hours searching time, or 0.78 new 

egg-masses per man-hour (Table 2). 

The survey revealed nine locations where new Gypsy Moth egg-masses 

were found. Two other positive locations (Milltown, Fredericton) were 
found by Forestry Canada. Thus, only 3.6% of the 305 locations searched 

yielded positive results. Seven areas had repeated finds from 1988. Two 

areas had repeat finds from 1986 (McAdam) and 1987 (The Ledge). Both the 

Rockland cemetary in McMam and the Ledge Church and cemetary had low 

numbers and are potential candidates for further examination next year. 

Egg-mass numbers only increased significantly in two areas - Mdhannes and 

Oak Hill. Conversely, egg-mass numbers decreased significantly in Cedar 

Mills. In the four remaining areas (St. Stephen, St. Andrews, Old Ridge, 

and Moores Mills) populations were similar to those found in 1988. 

Mdhannes has a number of years of Gypsy Moth finds and has had two 

years of treatments. Egg-mass numbers were higher this year despite 

virtually the same number of man-hours searching as last year (76.5 com 

pared to 74.7 man-hrs.). Only one new egg-mass was found last year as 

compared to 76 new egg-masses in 1989. Of these, 97% were concentrated 

in an area southeast of the block sprayed in 1988. 

Actions for 1990 

Meetings will be held this winter with Agriculture Canada to discuss 

actions for 1990. 

N. Carter 

N.B.D.N.R. 
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EASTERN HEMLOCK LOOPER IN NEW BRUNSWICK ,_ 

(Annual Forest Pest Control Forum, Nov. 14-16, 1989) 

N. Carter ~ 
Outbreak Status 

For the first time in reported history in New Brunswick defoli- _J 

ation caused ty hemlock lcoper was mapped from an aerial survey in 1989. 

Defoliation covered a total of 3 824 ha in the following categories: m 

Trace to Light, 1 488 ha; Moderate, 2 184 ha; and Severe, 152 ha. These i 
pockets of defoliation occurred in' the northwest central part of the ~ 

Province in Northumberland County. ^ 

In addition field crews had observed looper moth activity in _; 

Charlotte County in southwestern New Brunswick and in the Moncton/Sussex 
area of southeastern New Brunswick. Forestry Canada FIDS data revealed ^ 

an increase in the occurrence of hemlock looper larvae this summer and J 

one light trap at Mayfield, Charlotte County caught about 1 000 looper 

adults this fall. ^ 

Biological Survey 

Pupal collections were made from a total of 60 trees from 3 "*| 
locations which yielded 167 pupae and 160 pupal cases. Defoliation of 

current year's foliage averaged 69%, 64% and 84% at these locations. 

Total defoliation was rated as 35%, 25%, and 70% respectively. A total 

of 157 pupae were lab reared and revealed 31% parasitism (identification 

still pending), 43% death by unknown causes (disease investigations to be 

done), and 41% emergence. These figures need not reflect actual mortal-

ity or survivorship because an accurate estimate of parasitism of emerged 

pupae was not attempted in the field. 

1990 Forecast Survey 

In order to predict the infestation for 1990, an egg survey 

using methods developed in Newfoundland has been initiated. A total of 
128 plots (5 trees/plot) have been sampled: 93 from northcentral, 25 

from southwestern, and 10 from southeastern New Brunswick. Lab process 

ing has only just begun and results are not yet available except to note 

that lcoper eggs have been recovered at some sites known to have been 
severely infested. A collection of eggs will be reared over the winter 

to estimate viability and egg parasitism. 

Control 1990 

The decision regarding the need for control in 1990 depends on 

the results of the forecast later this winter. 

N. Carter 

N.B.D.N.R. 

[ 
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Situation concernant quelques ravageurs forestiers au Quebec 

1989 
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Situation concernant quelgues ravageurs forestiers au Quebec 

1989 

Introduction 

Ce rapport represente une vue sommaire de la situation de quelques 

ravageurs actuellement importants au Quebec. Des details sur les 

situations particulieres rapportees ici seront disponibles dans le 

rapport regional "Insectes et maladies des arbres, Quebec 1989", 

qui sera publie au debut de 1990. 

Au Quebec, le releve general des insectes et des maladies est 

effectue par le Service de la protection contre les insectes et les 

maladies (SPIM) du ministere de l'Energie et des Ressources du 

Quebec. L1 information presentee ici provient en grande partie des 

donnees recueillies par ce service, et en particulier, de leur 

rapport mi-saison intitule "Faits saillants au 28 juillet 1989". 

TORDEUSE DES BOURGEONS DE L'EPINETTE 

Choristoneura fumiferana (Clem.) 

Cet insecte n'est pas traite dans ce rapport. La description de 

1•infestation est inclue dans une presentation plus complete sur 

les activites de lutte contre la TBE au Quebec, presentee a un 

autre moment dans le present colloque, par les representants du 

MER-Quebec. Notons ici, cependant, que la TBE a progresse, dans 

la peninsule gaspesienne en 1989 tant en etendue qu'en intensite. 

Les populations presentes dans la region de la Cote-Nord en 1988 

se sont maintenues a peu pres aux memes niveaux cette annee. 

LIVREE DES FORETS 

Malacosoma disstria Hbn 

En general, la regression de 1'infestation de cet insecte dans la 

region de l'Abitibi-Temiscamingue s'est poursuivie en 1989, alors 

que les populations augmentent partout ailleurs dans la province. 
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Dans la region de l'Abitibi-Temiscamingue, une infestation a debute 

en 1984, a atteint son apogee en 1986 et decline depuis. En 1989, 

le perimetre de 1 • infestation est sensiblement le meme que I1 an 

dernier. Le lac Simard constitue la limite nord du foyer principal 

et la localite de Laniel borde 1•infestation a l'ouest. Au sud, 

1' infestation borde la frontiere Ontario-Quebec. A I1 est, non loin 

de Rapides-des-Joachims, les defoliations s'estompent et se 

confondent avec celles causees par la spongieuse. Dans ce vaste 

quadrilatere, les defoliations sont morcelees et evaluees 

principalement au niveau leger (380 000 ha) et modere (200 000 ha) . 

Au nord du lac Simard, un foyer residuel persiste entre Rouyn et 

Rollet. On y retrouve des defoliations severes et moderees sur 

respectivement 7 500 et 20 200 ha. 

Le peuplier faux-tremble est la principale essence affectee cette 

annee alors que les erablieres subirent tres peu de defoliation. 

Plus au sud, dans la region administrative de l'Outaouais, la 

livree des forets cohabite avec la spongieuse dans le secteur de 

Bristol-les-Mines. Ces deux insectes, conjointement, ont reussi 

a defolier de facon moderee ou elevee environ 2 000 ha de foret. 

Dans la region administrative de Montreal, de nombreux petits 

foyers de defoliation moderee ou severe, de 200 a 300 ha chacun, 

sont observes un peu partout. Dans I1 est de la region, les 

defoliations sont plus frequentes mais de niveau leger a modere 

principalement. La livree des forets affecte le peuplier faux-

tremble surtout, et a I1occasion, l'erable a sucre. 

Dans la region de Trois-Rivieres, le secteur de La Tuque est 

fortement infeste. L1infestation est localisee le long de la 

riviere Saint-Maurice. On y observe des defoliations moderees et 

severes sur respect ivement 12 000 et 15 800 ha; total de l'aire 

affectee: 30 312 ha. Plus au sud, entre Grand-Mere et Cap-de-la-

Madeleine, 1 720 ha ont ete defolies dont plus de 900 severement. 

157 



Entre le fleuve Saint-Laurent et l'autoroute Jean-Lesage et entre 

Becancour et Villeroy, de nombreux foyers de defoliation moderee 

ont ete observes. Au total, 2 000 ha ont ete affectes dont 1 650 

de facon moderee. 

Plus a l'est, la livree des forets se retrouve un peu partout et 

surtout a l'etat de trace, sur les deux rives du fleuve Saint-

Laurent jusqu'a Rimouski sur la rive sud et jusqu'a Clermont sur 

la rive nord. Des observations tres sporadigues de l'insecte ont 

ete faites plus a l'est, soit a Caplan et au sud de Sainte-Anne-

des-Monts en Gaspesie et au lac des Perches sur le Cote-Nord. 

Dans la region du Saguenay-Lac-Saint-Jean, la livree des forets a 

defolie le peuplier faux-tremble conjointement avec la tordeuse du 

tremble, (Choristoneura conflictana (Wlk.)). Les defoliations sont 

localisees dans la partie ouest du Lac-Saint-Jean, de Chambord 

jusqu'a Peribonka. Dans le secteur nord, de Saint-Felicien a 

Peribonka, les defoliations observees sont part icul ierement severes 

mais reparties en petits ilots. Sur ce territoire, plus de 17 800 

ha ont ete defolies dont 7 600 severement. Plusieurs petits foyers 

de defoliation de niveau leger a severe, et attribues a la livree 

seulement, sont dissemines un peu partout dans le secteur est du 

Lac-Saint-Jean jusqu'a Chicoutimi. La partie nord-est du Lac-

Saint-Jean semble toutefois un peu plus affectee. 

THRIPS DU POIRIER 

Taeniothrips inconsequens fUzel) 

Au Quebec, la presence du thrips du poirier fut signalee dans les 

vergers au debut des annees 50 et son importance fut, jusqu'a date, 

negligeable. Suite aux degats observes au Vermont en 1988 et a 

cause des previsions de montees de populations pour 1989, des 

releves speciaux de cet insecte furent effectues cette annee au 

Quebec. 

3 
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A la fin d'avril 1989, RIMA-CFL a effectue un echantillonnage du 

sol dans dix erablieres selectionnees au hasard et situees au nord 

de la frontiere Vermont-Quebec, entre la baie Missisguoi et le lac 

Memphremagog. La methode utilisee consistait a prendre, dans 

chague erabliere, cing echantillonnages de sol organigue d1environ 

12 x 12 x 12 cm de cote, et distances d1 environ 30 m l'un de 

l'autre. Ces echantillons furent ensuite introduits dans des 

contenants hermetigues et places dans des chambres d'eclosion en 

laboratoire afin de permettre la sortie du sol et la recuperation 

des adultes presents. Le thrips fut recupere dans sept des dix 

erablieres visitees, toutes situees dans l'est de la zone 

echantillonnee. 

Le SPIM-MERQ a, pour sa part, effectue un releve extensif de 

I1 insecte sur une grande partie du Quebec. L1 echantillonnage s'est 

fait durant la deuxieme semaine de mai et consistait en la 

dissection et a l'examen sur place d'au moins 10 bourgeons d'erable 

a sucre, par site visite. Pres de 115 points d'echantillonnage 

furent ainsi realises et 71 d1entre eux se sont averes positifs. 

Les releves effectues indiguent gue le thrips du poirier est 

largement distribue au Quebec. Sa presence fut observee sur toute 

la rive sud du Saint-Laurent, de la frontiere avec I1 Ontario 

jusgu'a Saint-Pamphile (L1 Islet) a l'est, ainsi gu1 entre La Malbaie 

et Shawville sur la rive nord. Les degats causes par I1insecte ont 

ete toutefois negligeables et non significatifs. Pour des raisons 

d'ordre technique, aucun releve n'a pu etre effectue au 

Temiscamingue. La vaste distribution de ce thrips au Quebec permet 

de croire qu'il est present dans les erablieres depuis plusieurs 

annees. 
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SPONGIEUSE 

Lymantria dispar (L.) 

Cette annee, la spongieuse fut un peu plus active gu'en 1988. Bien 

qu'on la retrouve encore une fois principalement le long de 

1•escarpement Eardly gui est la limite meridionale du pare de la 

Gatineau, elle affecte egalement plusieurs peuplements a 

l'interieur du pare. De nombreux petits foyers sont aussi 

dissemines vers l'est jusqu'a Montebello. Les peuplements affectes 

sont composes de chenes blancs et rouges ainsi gue de peupliers a 

grandes dents. 

La spongieuse a defolie, de concert avec la livree des forets, des 

peuplements feuillus entre Sheenboro, au nord-ouest de Fort- ^ 

Coulonge et Deux-Rivieres (Ontario) le long de la riviere des 

Outaouais. 

Dans la region de Montreal, la spongieuse se retrouve 

principalement entre Longueuil et Saint-Jean, mais elle a cause peu 

de defoliation. 

Ces basses populations de la spongieuse sont aussi apparentes par ~ 

le nombre relativement bas de captures de papillons males dans les ^ 

pieges a pheromones places par RIMA-CFL au sud du Saint-Laurent. J 

Environ 19 papillons par piege furent captes dans la region de „_ 

Drummondville, soit une legere augmentation sur 1988, et environ j 

11 insectes par piege seulement captures entre Victoriaville et 

Lotbiniere, soit une legere diminution. j 

TORDEUSE DU TREMBLE H 

Choristoneura conflictana (Wlk.) 

j 

L'epidemie de la tordeuse du tremble gui sevit depuis maintenant < 

4 ans au Saguenay-Lac-Saint-Jean continue de regresser. On la „ 

retrouve principalement au nord-ouest et nord du Lac-Saint-Jean, ) 

de Roberval a Sainte-Jeanne-d'Arc (est de Dolbeau). 
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Les defoliations sont sporadiques et couvrent des superficies 

restreintes, alors que les degats sont tout de meme moderes a 

severes. 

Dans la region administrative de la Cote-Nord, l'insecte se 

retrouve principalement entre les rivieres Portneuf et Sainte-

Marguerite. Les defoliations varient de trace a leger. Une 

mineuse du genre Lvonetia se retrouve simultanement avec la 

tordeuse du tremble dans ce secteur. 

Dans la region administrative de Quebec, pres de Clermont, des 

defoliations moderees et severes sur environ 2 500 ha 

respectivement ont ete observees. Dans les memes aires, on pouvait 

observer des defoliations de moindre importance de la livree des 

forets. 

La tordeuse du tremble a egalement ete retrouvee dans la region 

administrative du Bas-Saint-Laurent-Gaspesie. Pres de Saint-Bruno-

de-Kamouraska, une defoliation a plus de 60% a ete observee sur une 

superficie totale d1environ 2 000 ha. 

TENTHREDE A TETE JAUME DE LiEPINETTE 

Pikonema alaskensis (Roch.) 

Des populations tres importantes de la tenthrede a tete jaune de 

l'epinette ont ete observees dans quelques plantations d'epinettes 

noires et blanches pres de l'Alverne en Gaspesie. Les dommages 

sont spectaculaires: plusieurs arbres d'une hauteur de 5 m sont 

morts recemment et d'autres ont subi des defoliations completes 

cette annee. On a denombre jusqu'a 2 400 larves sur un arbre. Une 

telle pullulation de cet insecte est une premiere pour le releve 

general. 
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TORDEPSE DE L'EPINETTE j 

Zeiraphera canadensis Mut. et Free. 

) 

Les populations de cet insecte semblent stables par rapport a I1an 

passe. On retrouve cet insecte dans les plantations d'epinettes ^ 

blanches, et les doaanages qu'entraine l'activite de I1insecte sont ~ 

importants dans la Baie-des-Chaleurs et le long de la vallee de la _ 

Matapedia. _ j 

CHANCRE SCLERODERRIEN ; 

Gremmeniella abietina (Laaerb.l Morelet 

Le releve specifique du chancre scleroderrien, amorce I1an dernier 

dans les plantations de pins de 1'unite de gestion de Beauce, a ete 

complete a la fin de juin. Un total d"environ 256 plantations ont 

ete visitees. De ce nombre, le chancre scleroderrien a ete 

localise, puis evalue dans environ 90 plantations. Des mises en 

culture de 1'agent pathogene furent faites a partir d'echantillons 

preleves dans ces plantations et des tests pour determiner la race 

du champignon sont presentement en cours au Centre de foresterie 

des Laurentides. 

En pepiniere, la maladie du chancre scleroderrien a ete retrouvee 

dans des lots de pins gris et de pins rouges produits en recipients 

et dans un lot de pins rouges produits a racines nues. Dans la 

majorite des cas, un triage des semis affectes ainsi que des 

reinspections ont permis le reboisement des plants exempts du 

pathogene. Deux lots de pins rouges produits en recipients ont 

cependant du etre detruits a la pepiniere de Trecesson (Abitibi). 
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INTRODUCTION 

Dans le cadre de Plan du developpement de l'Est du Quebec, Forets Cana 

da, region du Quebec a parraine financierement et techniquement un cinquieme 

programme de pulverisation aerienne de Bacillus thuringiensis en foret privee 

pour la saison 1989. Les Syndicats des producteurs de bois du Bas-St-Laurent J 

et de la Gaspesie (SPB) ont pris en charge la mise en oeuvre et I1execution ^ 

de ce programme. 

J 

Quelques 24 000 hectares de foret ont ete traites en 1989, soit plus de 

15 000 ha dans le Bas-St-Laurent et pres de 9 000 ha en Gaspesie. j 

Le present rapport resume les resultats du programme de pulverisation 

aerienne de 1989. I 
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RESSOORCES EN MATERIEL ET SERVICES 

Afin de realiser I1 operation avec succes et fort des bons resultats 

repetitifs obtenus et a cause de nos engagements avec le rainistere de l'Envi-

ronnement du Quebec on a retenu le materiel et les services suivants: 

Insecticide 

Les preparations de Bacillus thurinqiensis Futura XLVmd de Chemagro 

Limited, Mississauga, Ontario et Dipel 48AF des Laboratoires Abbott 

Ltee, Montreal, Quebec. 

Le dosage utilise a I1hectare fut de 2,5 litres, soit: 

1,5 litre de B.t. 

1,0 litre d'eau 

1,56 mL de l'adhesif Chevronmd 

Avions 

Cinq AgCatmd, 600 HP, qui ont ete fournis par Agric Air Inc, Sainte-

Cecile de Milton, Quebec. 

Plans de melange 

Deux plans de melange mobiles ont ete fournis par les SPB du Bas-

St-Laurent et de la Gaspesie. 
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Svsteme de dispersion j 

Longerons et 25 buses (Teejet Flat Fan 8004) places dans un angle de 45° 

face au vent. J 

i 
Navigation et balisaqe 

..) 
Nous avons utilise des ballons gonfles a I1helium dans les secteurs 

accessibles par route et un helicoptere Hughes 500-Cma avec ou sans ballons j 

guides. «. 

RfeSULTATS 

Superficie traitees 

Quelque 23 940 ha de foret ont ete traites entre le 5 et le 22 juin 1989 

inclusivement. La superficie traitee etait morcellee en quinze blocs variant 

de 285 a 4 000 ha. De ces superficies, 15 225 ha etaient situes dans la 

region du Bas-St-Laurent et 8 715 ha dans la peninsule gaspesienne. Le 

programme a touche quelque 700 proprietaires de boises prives. 

/^3 
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Mortalite Xarvaire 

La mortalite larvaire dans les parcelles traitees atteint 97,9% et est 

de 81,09% dans les temoins. La population residuelle est de 0,26 larve/45 cm 

dans les parcelles traitees et de 2,9 larves larves/45 cm dans les temoins 

soit 11 fois superieure. Le tableau 1 resume les resultats. 

Defoliation de la Pousse annuelle 

La defoliation de la pousse annuelle (tableau 1) offre une donnee des 

plus interessante des resultats obtenus en fonction de notre objectif princi 

pal de conserver la foret vivante. Aussi, la defoliation est limitee a 21,3% 

dans les parcelles traitees et a 61,3% dans les temoins. 

Information sur les couts du programme 

Le cout total du programme est de 982 620 $ soit 41,05 $/ha. La partie 

principale de la depense est imputable au cout de l'achat de 1'insecticide et 

du produit, soit 429 729 $ ou 43,7% du cout total. Finalement, le cout impu 

table directement a Forets Canada s'eleve a 50 000 $ et comprend la partie 

du salaire du conseiller technique affecte au programme, les frais de depla-

cement de ce dernier et les frais du programme de communication. 
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Tableau 1. Programme de pulverisation aerienne de B.t. en fort* privee dans 

Resultats 1989 

l'est du Qu6bcc 

CD 

BLOC NO 

129-1 

129-3 , 

128-6 

12B-2 

128-7 

128-8 

115-1 

115-2 

115-3 

115-7 

115-15 

115-11 

LOCALITE PARCELLE 

L'ASCENSION 

ST-FRANCOIS 

ALBERTVILLE 

STE-MARGUERITE 

STE-IRENE 

LAC HUMQUI 

ST-ELZEAR 

ST-SIMEON 

ROBIDOUX 

NEW-RICHMOND 

GR CASCAPEDIA 

NOUVELLE 

traitee 

tenoin 

traitee 

temoin 

traitee 

temoin 

traitee 

temoin 

traitee 

temoin 

traitee 

temoin 

traitee 

temoin 

traitee 

temoin 

traitee 

temoin 

traitee 

temoin 

temoin 

traitee 

temoin 

POPULATIOM 

PRETRAITEHENT 

*(LARVES/45cm> 

11.28 

22.50 

10.80 

22.50 

11.18 

12.40 

15.67 

8.65 

12.40 

18.80 

11.45 

18.60 

14.15 

16.00 

15.85 

10.20 

20.00 

12.40 

19.55 

19.00 . 

14.30 

13.60 

9.40 

13.90 

MQRTALITE 

INTERMEDIAIRE 

91.33 

58.10 

85.20 

58.10 

90.52 

85.40 

92.08 

79.00 

85.00 

78.10 

96.9S 

79.00 

89.64 

50.00 

97.03 

84.30 

63.63 

72.50 

56.05 

74.10 

89.30 

52.50 

EFFICACITE 

(Abbott) 

* 

78.88 

64.70 

57.43 

62.30 

74.03 

86.13 

79.30 

82.40 

40.35 

77.60 

POPULATION 

RESXDUELLE 

CLARVES/45cm) 

.20 

3.70 

.20 

3.70 

.08 

1.40 

.13 

2.50 

.20 

2.30 

.00 

2.30 

.40 

2.00 

.00 

2.40 

.06 

1.40 

1.70 

5.85 

.40 

3.60 

.40 

5.40 

MORTALXTE 

FINALE 

97.62 

83.69 

97.95 

83.69 

99.30 

88.70 

99.20 

79.40 

98.50 

84.10 

100.00 

84.10 

94,95 

87.50 

100.00 

76.50 

99.60 

88.70 

90.10 

71.95 

97.40 

72.80 

95.70 

61.20 

DEFOLIATION 

18.06 

57.05 

18.40 

57.05 

21.58 

31.70 

30.57 

48.15 

36.65 

83.75 

25.20 

83.75 

23.00 

64.50 

14.90 

40.10 

21.96 

49.10 

31.35 

89.50 

19.45 

79.50 

18.20 

60.50 
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INTRODUCTION 

In 1989, within the framework of the Forestry Program of the 

Eastern Quebec Development Plan, Forestry Canada, Quebec region, sponsored its 

fifth program of spraying with Bacillus thuringiensis to control spruce budworm 

on private woodlots. The program was carried out by the wood producer 

associations of the Lower St.Lawrence and the Gaspe regions. Some 24 000 ha of 

forest were treated in 1989, some 15 000 ha in the Lower St. Lawrence region 

m and some 9 000 ha in Gaspe. 
i 

The present paper summarizes the results of the 1989 spraying 

program. 
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MATERIAL AND SERVICES 

The good and consistent results obtained during the previous years and our 

commitment with the Quebec Department of the Environment dictated the use of « 

the following material and services. 

Insecticide 

ft 
Bacillus thuringiensis preparation Futura XLV from Chemagro Limited, ™ 

n 

Mississauga, Ontario and Dipel 48AF , Abbott Laboratories Ltd, Montreal, 

Quebec. "*) 

Dosage, 2.5 litres/ha: ^ 

1.5 L B.t. 

1.0 L water 

1.56 mL Chevron sticker 

Aircraft 

Five AgCat*, 600 H.P., supplied by Agric Air Ltee, Ste Cecile de Milton, 

Quebec. ^ 

Mixing facilities 

Two mobile units set up by the wood producer associations. 

Spray system 

Boom and 25 nozzles (Teejet Flat Fan 8004) at a 45° angle facing the wind. 

Navigation system 

Helium-inflated balloons were used where road access was available. 
o 

Otherwise, a Hughes 500-C helicopter was used, with or without balloons. 
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RESULTS 

i Treated area 

( Between June 5 and 22, 1989, 23 940 ha were treated, which involved 

some 700 private woodlot owners. Fifteen blocks, ranging from 285 to 4 000 ha 

f in area, were sprayed; with 15 225 ha being in the Lower St.Lawrence region and 

8 715 ha in the Gaspe peninsula. 

Larval mortality 

I Larval Mortality in treated blocks reached 97.9% and was 81.1% in 

untreated areas. Residual population was 0,26 larva/45 cm in treated blocks 

I and 2.9 larvae/45 cm in untreated areas or 11 times higher. Results are 

summarize in Table 1. 

Current year growth defoliation 

Current year growth defoliation (Table 1) is an interesting value 

m considering that the main purpose of the program is to maintain trees alive. 

I It was limited to 21.3% in treated blocks and was 61.3% in untreated areas. 
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Information on program costs 

The total cost of the 1989 program is $ 982 620 or $ 41.04/ha. The 

insecticide and aircraft cost is $ 429 729 or 43.7% of the total cost. 

Forestry Canada contributed some $ 50 000 which include a portion of the salary 

of the technical advisor attributed to the program, his travelling expenses and 

the communication program. 
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Table 1. Treatment Program with B.t. an Private Woodlot3 in Eastern Quebec 

Results - 1989 
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Table 1. Treatment Program with B.t. on Private Woodlota in Eastern Quebec 

Results - 1989 

Table 1. (continued) 
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I THE 1989 SPRAY OPERATION 

1. Areas treated 

The 1989 spruce budworm spray program was carried out in the 

Bas-Saint-Laurent — Gaspesie region. The program covered a 

total area of 165 034 ha, which represents a slight decrease 

over 1987 and 1988, when the total areas were 197 992 ha and 

192 073, respectively. Of the total area treated in 1989, 38 

379 ha (23%) of the most severely infested sectors received a 

second application of insecticide (Fig. 1). 

2. Insecticides 

Dipel 132™ (Abbott Laboratories Ltd.) was sprayed undiluted 

over an area of 125 170 ha (76%) at a rate of 30 billion inter 

national units (Biu) per hectare, for a volume of 2.37 1/ha. 

The remainder of the program area (24%) was treated with Dipel 

176™ applied undiluted at a rate of 30 Biu/ha, for a volume of 

1.77 1/ha. <^ 

3. Insecticide spraying 

Treatment began June 2 and continued until July 1. Three four-

engine planes (2 DC4s and 1 DC6) and five single-engine craft 

(3 Bull Thrushes and 2 AG Cats) sprayed 439 711 liters of bio- «*, 

logical products. The four-engine planes had boom and nozzle 

equipment, while the single-engine planes were fitted with 

eight Micronair AU-5000 atomizers. 
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Fig. 1: Area sprayed for spruce budwonn control in Quebec in 1989, 
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In all, 106 flights were made from the airports at Rimouski, 

Mont-Joli, Bonaventure, Causapscal, Murdochville, Matane and 

Nouvelle. n 

Poor weather conditions interferred considerably with the spray ^ 

operations. In fact, 60% of the spraying sessions had to be 

cancelled because of rain, haze or wind, particularly the lat 

ter. Bad weather was prevalent between June 1 and 19, when 

only seven spraying sessions took place, out of a possible 34. 

A DC6 crashed at the very end of operations, killing the four ^ 

team members aboard. 

4. Insect and shoot development 

Budworm development in 1989 was basically the same as that 

recorded in 1988, except for the beginning and end of the lar- *n 

val period, when weather conditions slowed down the insect's 

activity. Shoot development was enhanced by weather conditions 

this year, and the shoots opened a week earlier than in 1988. 

5. Results 

The mean larval population in the treated sectors was evaluated 

at 17.8 larvae per 45-cm branch, compared to 15.0 in 1988. 

There were more than 10 larvae per branch in almost 66% of the 

298 sample points and more than 20 per branch in 34%. In 1988, 

there were more than 20 larvae per branch in 23% of the sample ^ 

points (Fig. 2). In the untreated sectors, larval populations 
.13^ 

were generally slightly lower than in the sprayed areas. 
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Fig. 2: Distribution of larval populations of the spruce budworm in treated 

and untreated sectors for three levels of infestation in 1988 and 1989, 
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5.1 Level of infestation 

Data analysis was done according to three levels of infesta 

tion, for which a corrected mortality rate (treatment induced ; 

mortality) and a current foliage protection rate were calcula 

ted (Table 1) . The corrected mortality rate was comparable 

across the three levels of infestation, which varied from 56.9 ™! 

to 59.0%. As predicted, treatment induced foliage protection 

decreased as larval population densities increased. The diffe-

rence between the most affected and least affected sectors was _ 

only 8%. Defoliation of new shoots was higher than our accep 

ted limit of 50% in the sectors with more than 10 larvae per "*! 

branch. In the heavily infested areas, only 26% of the sample 

points had defoliation levels of less than 50%. An aerial 

survey of current damage revealed that severely defoliated ^ 

stands exist on 35% of the treated territory, which represents 

a sharp increase (15%) over the results of the last few years "*" 

(Table 2). This defoliation level is nonetheless comparable to 

that of 1975-1976 and 1982-1983 (Fig. 3). 
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TABLE 1: LARVAL MORTALITY OF THE SPRUCE BUDWORM, CHORISTONEURA FUMIFERANA (CLEM.) AND REDUCTION OF DEFOLIATION 

IN TREATED SECTORS IN 1989. 

Infestation Population Total % defoliation Corrected % reduction of 
level pre Post mortality (%) Pred.f1) Obs. mortality (%) (z) defoliation (^] 

L/br. L/Bud. L/br. 

1 - 10 L/br. 5,2 0,11 1,3 82,8 46,9 31,9 59,0 29,8 

11 - 20 L/br. 15,8 0,26 1,6 81,9 72,8 53,9 56,9 24,2 

21 et + L/br. 31,6 0,43 1,9 82,1 85,8 66,9 57,3 21,6 

(1). According to a prediction model using initial density of spruce budworm larvae. 

(2). 100 X (mortality treatment - mortality control) / (100 - mortality control). 

(3). 100 X (defol. pred. - defol. obs.) / defol. pred. 



TABLE 2: FOREST AREA AFFECTED BY THE SPRUCE BUDWORM, CHORISTONEURA FUMIFERANA (CLEM.) FOR EACH LEVEL OF ATTACK IN 
TREATED SECTORS IN 1989. 

Total 

46 298 

77 051 

9 799 

31 886 

CO 

Total 1989 666 58 065 

(35%) 

51 841 54 462 

(34%) 

165 034 

Total 1988 1 589 124 023 

(65%) 

41 159 

(21%) 

25 302 

(14%) 

192 075 
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FIGURE : 3 Proportion of territory highly defoliated by the spruce budworm in treated areas from 1973 to 1989. 
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5.2 One application vs. two 

In heavily infested sectors, it proved more effective to apply 

two B.t. treatments at a rate of 30 Biu/ha, rather than a sin- "1 

gle application at the same rate (Fig. 4) . Across the three 

levels of infestation, the corrected mortality rate was higher 

in the sectors that were trested twice (Table 3) . It was twice «*i 

as high in the sectors with dense larval populations. Foliage 

protection in the heavily infested sectors was three times as "^ 

high with the "2 x 30 Biu" treatment than with the "l x 3 0 

Biu." Where larval populations were lower, the difference in 

foliage protection between these two treatments was conside- ^ 

rably less evident. 

5.3 Treatment timing 

Insecticide application timing has always been one of the major 

factors influencing the effectiveness of treatment. The analy- ^ 

sis of the mortality and protection rates obtained in the sec 

tors which were treated early (between the 3rd and 5th instar) ^ 

and those which were treated late (beyond the 5th instar) is 

most convincing (Table 4). Treatment induced mortality was 

generally comparable among the sectors, whether they received n 

early or late treatment. Foliage protection, on the other 

hand, was better in the majority of cases when treatment was 

completed before the 5th instar. Oddly enough, in sectors trea 

ted late, protection was better with evening 
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Fig. 4: Effect of larval density of the spruce budwomi on the level of defoliation for three treatments. 
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TABLE 3: LARVAL MORTALITY OF THE SPRUCE BUDWORM, CHORISTONEURA FUMIFERANA (CLEM*) AND REDUCTION OF DEFOLIATION 

FOR EACH TREATMENT IN 1989. 

Treatment Infestation 

level 

Population (L/br) 

Pre Post 

Mortality % defoliation 
Pred.f1) Obs. 

Corrected % reduction of corrected % reduction of 

mortality (2) defoliation (3) 

(1). According to a prediction model using initial density of spruce budworm larvae. 

(2). 100 X (mortality treatment - mortality control) / (100 - mortality control). 

(3). 100 X (defol. pred. - defoi. obs.) / defoi. pred. 
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(1). Early^ Insect Development index (IDI) < 5,0 ; late* (IDI) > 5,0. 
(2). According to a prediction model using Initial density of spruce budworm larvae. 

(3). 100 X (mortality treatment - mortality control) / (100 - mortality control). 
(4). 100 X (defol. pred. - defol. obs.) / defol. pred. 



sprays; inversely, when treatment was applied before the 5th 

instar, the best results were obtained in the morning. 

5.4 Larval populations in 1990 

The B.t. treatment in 1989 will have a marked impact on popula 

tion levels in the next generation. Despite the wide dispersal 

of moths this year, the infestation levels in 1990 will be 

distinctly lower in the sectors treated in 1989 than in the 

sectors which received no treatment (Table 5). 

tr°c\ 

190 



-1 —1 

TABLE 5: EVOLUTION OF SPRUCE BUDWORM POPULATIONS, CHORISTONEURA FUMIFERANA (CLEM.) IN TREATED AND UNTREATED SECTORS 

IN 1989 

UNTREATED SECTORS 

N 

TREATED SECTORS 

1988 1989 89/88 



6. Conclusion 

The 1989 spray program made it possible to protect 20 to 30% of 

current foliage. More than 65% of the treated area received a 

good level of protection despite the very high larval popula 

tions found in 26% of the area. The results of the 1989 pro 

gram were only slightly lower than those obtained with previous 

programs. They were not sufficient, however, to avoid major 

defoliation of current shoots over a large proportion of the 

area. The most heavily infested sectors were not adequately 

protected despite a second application of insecticide. The 

double treatment (2 x 30 Biu) was effective when applied at the 

right time, i.e., before widespread damage was accomplished. 

The delayed application of B.t. and dense larval populations 

caused the disappointing results. 

The use of additional spray planes should make it possible to 

treat the target areas earlier next year. High populations 

have been counted on three quarters of the area to be protected 

in 1990, which constitutes a sizeable problem. The efficacy of 

B.t. insecticide must be demonstrated and several strategies 

must be envisaged. A double application of B.t. provided good 

results but is difficult to carry out on a large scale, given 

the very short application period for this product. The alter 

natives which will be considered and tested over the next few 

months include increasing the volume of insecticide per hectare 

and using a higher dosage rate, with one application. 
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II SPRUCE BUDWORM INFESTATION IN QUEBEC IN 1989 

1989 saw an upsurge in the spruce budworm infestation in the 

Bas-Saint-Laurent — Gaspesie region. The insect caused severe 

damage in the middle of the Gaspe Peninsula, while several 

sectors in the Chics-Chocs and the Baie des Chaleurs area were 

once again affected after several years of respite. The bud-

worm population level remained the same in the C6te-Nord re 

gion, where the infestation has spread to areas bordering on 

those infested in 1988. The infestation continued to recede in 

the Trois-Rivieres area, while no damage was detected in the 

other regions of the province (Fig. 5). 

In 1989, budworm infestation covered 924 844 ha in Quebec, 

compared to 708 147 ha in 1988. Damage was moderate to severe 

in 79% of the total area affected. 

The number of infested areas in the Bas-Saint-Laurent region 

has increased by 36% over 1988, now totalling 816 562 ha. 

Damage was severe in 59% of the infested areas in this region. 
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Fig. 5: Area infested by the spruce budworm in Quebec in 1989. 
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III FORECAST FOR 1990 

A detection network consisting of pheromone traps set up in 250 

sample points throughout the province has revealed a sharp 

increment in spruce budworm populations in western Quebec and 

confirmed the existence of centers in the Trois-Rivieres, Cote-

Nord and Bas-Saint-Laurent — Gaspesie regions. 

A survey of overwintering larval populations (L2) was underta 

ken on August 14 and continued until October 27. Samples were 

taken from a total of 1200 points, mainly in the Bas-Saint-

Laurent — Gaspesie region. Western sectors of the province 

were visited, as moths had been detected there, along with the 

C6te-Nord region, where the infestation has persisted for seve 

ral years now. 

The results of the L2 survey confirm that budworm populations 

are increasing in western Quebec. 

In addition, the larval populations in the Cote-Nord region 

have intensified and spread to neighbouring sectors. Larval 

populations in the Bas-Saint-Laurent region have remained very 

high and the infested sectors will increase, with the spread of 

the epidemic to the south, north and east of the Gaspe Peninsu 

la. 
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Preliminary analysis of the L2 data indicates that an area of 

approximately 500 000 ha must be covered by the protection 

program next year, primarily in the Bas-Saint-Laurent region. 

Adeguate treatment must be planned for three guarters of the 

area, where very high population densities are predicted. At 

the same time, the Cote-Nord region, deleted from the spray 

program in 1989, must once again be added in 1990. 
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OUTBREAK STATUS 1989 

A steady decline in spruce budvortn populations has been 

evident in Ontario for the past several years. This trend reversed ^ 

itself in 1989 when the overall area of moderate-to-severe defoliation 

increased by slightly over a million ha to 6,239,636 ha (Table 1). 

Infestations remain confined to the Northwestern and North Central m 

regions (Fig. 1) and budvorm populations developed much as predicted 

by egg-mass surveys conducted in the fall of 1988. In the 

Northwestern Region, the area of moderate-to-severe defoliation 

declined in the Ignace, Dryden, Fort Frances and Red Lake districts, " 
but these declines were largely offset by increases in Sioux Lookout 

and Kenora districts. In the North Central Region a small decrease in 

the Atikokan District was rendered insignificant by major increases in ^ 

the Thunder Bay, Nipigon, Terrace Bay and Geraldton districts. The 

outbreak occupies much the same area as in 1988 with two large 

infestations surrounded by a number of smaller pockets. The largest ^ 

infestation stretched from the Manitoba border eastward to the Golding 

-Saper-Blackwell townships area of Thunder Bay District. The size of 

this infestation was approximately 3.7 million ha encompassing parts 

of Kenora, Fort Frances, Red Lake, Sioux Lookout, Dryden, Ignace, **! 
Atikokan and the western Thunder Bay District. The second large 

infestation occupied some 2.1 million ha from the eastern Thunder Bay 

District through the Nipigon District to the Caramat-Proctor Lake area ^ 

of the western Geraldton District and the Grenville Township area of 

the western Terrace Bay District. A large part of the areas in 

Geraldton and Terrace Bay districts were free of budvorm damage in 

1988 but became re-infested this year. A third significant but much ™ 
smaller infestation of some 62,000 ha occurred along the U.S. border 

in the southern Thunder Bay District in the Rose Lake-Vhitefish 

Lake-Middle Falls area. Approximately 130 smaller pockets ranging in rm-

size from a few to about 36,000 ha were mapped around and between the 

larger infestations. These included most of the islands in Lake 

Nipigon along with most of the offshore islands around the northwest 

coast of Lake Superior. 

The upward trend in budworm populations was also noted in a 

number of other areas including the Chapleau, Blind River, Gogama, *"*! 

North Bay, Bspanola, Vingham, Lindsay, Cambridge and Buronia 

districts. In these districts, increased but still low population 

levels were observed on white spruce and balsam fir. Moderate m 

defoliation was recorded in small white spruce plantations in Adjala 

Township, Huronia District and Minto Township, Vingham District. 

Aerial mapping of spruce budvorm-caused tree mortality showed ^ 
529,155 ha of new mortality in the North Central and Northwestern 

regions, bringing the total area to 15,044,874 ha (Fig. 2). 
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Table 1. Gross area (ha) of current moderate-to-severe defoliation by 

spruce budworm in Ontario from 1986 to 1989. 

|Pf 
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FORECASTS 1990 

A spruce budvorm egg-mass survey was conducted during August 

vith a total of 434 locations sampled throughout the province. A 

comparison of 329 locations sampled in 1988 and 1989 shoved an overall 

increase of 73% in egg-mass densities (Table 2). In the Northvestern 

Region, egg-mass densities declined by only 3% overall vith increases 

of 26% and 58%, respectively, in Dryden and Fort Frances districts and 

decreases of 6%, 8%, 12% and 29% in Ignace, Kenora, Sioux Lookout and 

Red Lake districts. 

In contrast, large increases vere recorded in all districts of 

the North Central Region vith the exception of Atikokan vhere a 

decrease of 25% occurred. Increases of 516%, 17IX, 701% and 125% 

occurred in Geraldton, Nipigon, Terrace Bay and Thunder Bay districts, 

respectively, for an overall regional increase of 179%. There vas an 

increase of 29% in the Northern Region, 55% decrease in the 

Northeastern Region and 77% increase in southern Ontario. 

For the Northvestern Region, it is expected that moderate-to-

severe defoliation vill persist throughout much of the area infested 

in 1989 vith some expansion along the northern edge of the 

infestation, particularly in Red Lake District. In the North Central 

Region, it is expected that infestations vill intensify and 

defoliation vill be severe throughout areas in Nipigon, Geraldton, 

Terrace Bay and the eastern part of Thunder Bay districts that vere 

infested in 1989. There vill likely be very little spread or 

expansion in this section of the outbreak. Decreases in the intensity 

and extent of defoliation vill likely occur in the southvest part of 

the Thunder Bay District and in Atikokan District. Moderate-to-severe 

defoliation is not expected elsevhere in Ontario in 1989. 

Table 2. Comparison of spruce budvorm egg-mass densities in Ontario 

1988 and 1989. 

rwi 

Overall 434 329 210 364 +73 
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RESULTS OF SPRAYING OPERATIONS 1989 

A total of 30,516 ha was aerially sprayed in 1989 in the 
Nipigon and Thunder Bay districts in the North Central Region 
(Table 3). A total of 21,769 ha comprised of 17 blocks was treated in 
the Nipigon District whereas a total of 8,747 ha in one block was 
sprayed in the Thunder Bay District. The 1989 program included 
commercial forest, plantations and a provincial park. All areas were 
treated with a single application of Putura XLV at a rate of 30 
BIU/2.03L/ha (neat) except for a double application on Lake Nipigon 
Provincial Park. Five Ag Trucks equipped with Micronairs were used in 
this year's program. Spraying took place from June 4 to June 15. 

Table 3. Area and date sprayed in Nipigon and Thunder Bay districts 

in 1989. 

In the North Central Region this year, unlike the previous 
three years, temperatures were cooler than normal in April and the 
first two weeks of May. Based on temperature data from Thunder Bay 
airport, heat accumulation lagged about six days behind normal in 
early May, caught up to normal May 18-19, was ahead of normal by two 
days from May 20 to June 5 and fell behind normal for the remainder of 
June. Emergence started May 15 based on field observations. This 
year's heat accumulation graph for Thunder Bay is presented in Figure 
3 and insect development at spray time is presented in Table 4. 

Insect development was furthest advanced at Lake Nipigon 

Provincial Park and Black Sturgeon, i.e. further advanced than 
intended spray locations to the south such as Limestone Lake, 
Abigogami Lake and Nonwatin Lake. In most instances, spraying started 
when the spruce budworm larvae were in fourth instar but, in a few 
situations, was not completed for up to 10 days later when the 
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Table 4. Spruce budworro larval development at spray locations in Thunder Bay and Nipigon 

districts, 1989. 

Stage (%) 

to 

o 
W 

Date II III IV V VI Remarks 

Sprayed June 11-15, 1989 

Sprayed June 4 & 14, 1989 

Sprayed June 15, 1989 

Sprayed June 4 & 6, 1989 

Sprayed June 6, 1989 

Sprayed June 6-11, 1989 



majority of larvae had reached fifth and sixth instar. In one 

instance, white spruce plantations at Limestone Lake were not sprayed 

until June 15 when the insects were probably in fifth and sixth ^ 

instar. 

Approximately 161 plots (balsam fir and white spruce) », 

consisting of 5 to 20 trees per plot for a total of 1,210 trees were I 

sampled to assess the effectiveness of this year's program. In spray — 

blocks, 445 balsam fir and 415 white spruce were sampled whereas 190 

balsam and 160 white spruce were sampled in untreated check plots. "1 

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, Lake Nipigon Prov. Park and the remainder of «* 

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, Lake Nipigon Provincial Park and for 

the remaining areas sprayed in Nipigon District. ^ 

Results this year were quite variable ranging from nil to 

excellent on a block to block basis which is consistent with past ""I 

results. Overall, this year's results are better than last year 

(1988) and not as good as those achieved in 1987. For example, 

foliage protection was excellent for Block 18 (Abigogami Lake), Tables m 

5 and 6, but only fair in Block 1 (Lake Nipigon Provincial Park), 

Tables 7 and 8. Foliage protection for a number of blocks assessed in 

Nipigon District (Tables 9 & 10) would be characterized as follows: 

Block 2 - fair, 3 - nil, 4 - poor, 9 - fair, 10 - poor, 13 - fair, "! 

14 - good, 15 - good to excellent, 16 - good to excellent and 17 -

good to excellent. Advanced insect development at time of treatment 

or very high insect densities explain some of the poor results. «i 

206 



Table 5. Spruce Budworm: Population reduction and foliage protection attributable to a single 

aerial application of Futura XLV at 30 BIU/2.0L/ha for each spray block assessed in 

Thunder Bay District, North Central Region, 1989. 

Location 

Spray 

date Host 

Abigogarni Lake 

Block 18 

Checks 

June 11-15 bF 

bF 

10 30.0 

26.8 

89 27 

84 



Table 6. Spruce Budworm: Population reduction and foliage protection 
attributable to a single aerial application of Futura XLV at 

30 BIU/2.0L/ha for each spray plot assessed in Thunder Bay 
District, North Central Region, 1989. 
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Table 7. Spruce Budworm: Population reduction and foliage protection 
attributable to a double aerial application of Futura XLV at 

30 BIU/2.0L/ha for each spray block assessed in Lake Nipigon 

Provincial Park, Nipigon District, North Central Region, 1989, 
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Table 8. Spruce Budworm: Population reduction and foliage protection 
attributable to a double aerial application of Futura XLV at 

30 BIU/2.0L/ha for each spray plot assessed in Lake Nipigon 

Provincial Park, Nipigon District, North Central Region, 1989. 

f^i 
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Table 9. Spruce Budworm: Population reduction and foliage protection 

attributable to a single aerial application of Futura XLV at 

30 BIU/2.0L/ha for each spray block assessed in Nipigon District, 
North Central Region, 1989. 

(cont'd) 
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Table 9. Spruce Budworm: Population reduction and foliage protection 

attributable to a single aerial application of Futura XLV at 

30 BIU/2.0L/ha for each spray block assessed in Nipigon District, 

North Central Region, 1989 (concl.). 

IBS, 

(1$R 

f&Q 
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Table 1Q. Spruce Budworm: Population reduction and foliage protection 

attributable to a single aerial application of Futura XLV at 
30 BIU/2.0L/ha for each spray plot assessed in Nipigon 

District, North Central Region, 1989. 

Location Host 

Prespray larvae 

per 46 cm 

branch tip 

Population 

reduction due 

to spray (%) 

1989 

defoliation 

Limestone Lake 

r 
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Table 10. Spruce Budwonn: Population reduction and foliage protection 
attributable to a single aerial application of Futura XLV at 

30 BIU/2.0L/ha for each spray plot assessed in Nipigon 

District, North Central Region, 1989 (cont'd). 

/W3 

(cont'd) 

fWl 
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Table 10. Spruce Budworm: Population reduction and foliage protection 
attributable to a single aerial application of Putura XLV at 
30 BIU/2.0L/ha for each spray plot assessed in Nipigon 
District, North Central Region, 1989 (cont'd). 
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Table 10. Spruce Budworm: Population reduction and foliage protection 
attributable to a single aerial application of Futura XLV at 

30 BIU/2.0L/ha for each spray plot assessed in Nipigon District, 

North Central Region, 1989 (cont'd). 

wi 

(cont'd) 
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Table 1Q. Spruce Budworm: Population reduction and foliage protection 

attributable to a single aerial application of Futura XLV at 
30 BIU/2.0L/ha for each spray plot assessed in Nipigon District 
North Central Region, 1989 (cont'd). ' 

(cont'd) 
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Table 1Q. Spruce Budworm: Population reduction and foliage protection 
attributable to a single aerial application of Futura XLV at 
30 BIU/2.0L/ha for each spray plot assessed in Nipigon District, 

North Central Region, 1989 (cont'd). 

Location Host 

Prespray larvae 

per 46 cm 

branch tip 

Population 

reduction due 

to spray (%) 

1989 

defoliation 

Black Sturgeon (cont'd) 

Block 16 

P2 bF 

Checks bF 

84 

0 

60 

71 

73 

77 

53 

37 

84 

70 

38 

56 

94 

6 

81 

43 

75 

34 

81 

14 

75 

36 

89 

45 

82 

21 

75 

68 

61 

58 

87 

5 

81 

48 

69 

5 

75 

17 

92 

f*& 

(cont'd) 
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Table ltt. Spruce Budworm: Population reduction and foliage protection 
attributable to a single aerial application of Futura XLV at 
30 BIU/2.0L/ha for each spray plot assessed in Nipigon District 
North Central Region, 1989 (concl.) 
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OUTBREAK STATUS, 1989 

Jack pine budworm populations declined dramatically in 1989 
<■ with the total area of moderate-to-severe defoliation reduced from 

734,482 ha to 248,311 ha (Table 1). All of the defoliation this year 
P was confined to areas in the Red Lake and Sioux Lookout districts 
I (Pig. 1). The largest remaining infestation (165,716 ha) was located 

in the northern Red Lake District between the Berens River and 
m, Nungesser Lake. Small extensions of this body of infestation reached 

as far west as Prideaux and Kirkness lakes and northeast to Madden 
Lake. Urge areas to the north of this infestation which were 

defoliated in 1988 were completely burned off by uncontrolled fires in 
™ the fall of 1988 and spring of 1989. South and east of this large 
I infestation four pockets of defoliation ranging in size from 325 to 

12,039 ha were mapped between Coathup Lake and the southwest shoreline 
p> of Trout Lake. Two other infestations, 37,682 and 2,448 ha in size, 
( straddled the Red Lake-Sioux Lookout district boundary in the Aerofoil 

Lake area and the Perrigo-Vakeman lakes area. Three other pockets of 
infestation were recorded in the Christina Lake (5,584 ha), 

Brokenmouth Lake (2,700 ha) and Kesaka Creek (6,865 ha) areas of Sioux 
1 Lookout District. Throughout much of the areas described above 

defoliation was moderate rather than severe although scattered, 

P individual trees sometimes supported very high populations. 

Table 1. Gross area of current moderate-to-severe defoliation by the 
jack pine budworm in the Northwestern Region of Ontario from 
1987 to 1989. 
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Aerial surveys in the English River area of Thunder Bay 
District did not detect defoliation in the area in which some 600 ha 
of mature jack pine were defoliated in 1988. No infestations were 
reported elsewhere in the province, although small numbers of larvae 
were observed at two locations in Dryden District and one location in 

8 UlSClTlC 

FORECASTS. 1990 

A total of 108 jack pine budworm egg-mass samples were 
collected in Ontario in 1989. Based on 69 locations sampled in 1988 
and 1989, egg-mass densities declined by 72X (Table 2) to very low 
levels. A few small, scattered pockets of light or moderate 
defoliation may occur in 1990 in Red Lake District. 

Table 2. Comparison of jack pine budworm egg-mass densities in 
Ontario 1988 and 1989. 

RESULTS OF SPRAYING OPERATIONS, 1989 

In July 1988, two pockets of moderate defoliation caused by 
jack pine budworm were detected in commercial jack pine forest near 
the English River, Thunder Bay District. One pocket of defoliation 
was 500 ha in size and straddled Hwy 17 about 3 km east of English 
River (Fig. 2). The other pocket of defoliation was about 100 ha in 

size and was located about 2 km to the northeast of the first pocket 
at Rush Creek. The area is under license to Canadian Pacific Forest 

Products Ltd., Dog River - Mattawin Forest Management Agreement area. 
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This appeared to be a local, isolated situation in that the nearest 
known infestations were located some 190 km to the northwest in Sioux 
Lookout District. 

Bgg-mass samples and L- counts indicated a fairly high 
« population although quite variable on a stand by stand basis in and 

around the pockets of defoliation. The highest populations were 
associated with the smaller pocket of defoliation. The North Central 

m, Region Budworm Planning Committee comprised of OMNR, Forestry Canada-
j Ontario Region, Ministry of the Environment and forest industry 

considered this infestation to be a threat to extensive tracts of 
susceptible mature-immature jack pine stands proposed for harvesting 

r in the near future. 

Eventually 44 locations were sampled and L9 densities 
p determined. L2 counts for the 8 locations with the highest densities 
j ranged from 10.4 larvae per branch to 33.0 per branch and averaged 

17.6 larvae per branch. Populations of this magnitude have the 
potential to cause moderate-to-severe defoliation. It was not known 
whether these numbers represented an increasing, decreasing or stable 

1 population since there was no comparable date from 1987. However, 
these numbers appeared to have potential for increase and spread. 

p OMNR decided to spray the infested area for the purpose of suppressing 
or reducing populations of jack pine budworm and hopefully preventing 
further population build up and expansion of the infestation. It was 

p» also decided that, in conjunction with the aerial spraying, about 225 
j ha of the most severely infested area which included the small pocket 

of defoliation would be harvested by Canadian Pacific Forest Products. 
The harvesting operation started in April and continued in May until 

P the start of the spraying operation. 

A total of 4,763 ha was sprayed in June 1989. The area 
P received three applications of B.£., Futura XLV at a rate of 20 

j BIU/1.36L/ha (i.e. neat) for eacVapplication. Two Ag Trucks equipped 
with Micronairs were used to apply the B.t.. The first application 
occurred June 17-19, the second June 22-24 and the third June 28-29. 
Insect development on these dates is listed in Table 3. The first 

I application was sprayed on third and fourth instars. Heat 
accumulation based on temperature data from Upsala, about 40 km east 

P of English River lagged behind normal in early May, caught up to 
I normal in mid-May, went ahead of normal by about 6 days by May 24 and 

fell behind normal by June 7 for the remainder of the month (Fig. 3). 
p Larval emergence started May 23 in the English River area. 

A total of 147 plots (jack pine) consisting of 5 trees per 
plot were sampled to determine pre-spray population densities in areas 

P to be sprayed and untreated (check) area. The pre-spray average 
I larval density in areas to be treated was 1.95 larvae per 61 cm branch 

sample with highest plot density at 13.8 larvae/61 cm branch tip. For 

p untreated areas, the pre-spray average density was 1.31 larvae per 61 
i cm branch tip with the highest count being 8.8 larvae per 61 cm branch 

29S 
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Table 3. Jack pine budworm larval development at English River spray 

block, Thunder Bay District, 1989. 

Stage (%) 

Sorav Development —— 

dates date II III IV V VI 

1st Application June 17 4 40 56 0 0 
June 17-19 June 19 7 23 65 5 0 

2nd Application June 22 0 3 24 53 20 

June 22-24 

3rd Application June 27 0 11 17 39 33 
June 28-29 June 29 0 16 31 29 24 
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tip. The post-spray sampling intensity vas increased but, 

nevertheless! no living insects vere found on 725 branch samples in 

the treated area compared to tvo pupae on 362 branch samples from the 

checks. The tvo pupae vere found on samples from 11 trees in the 

spray block that vere felled and covered vith plastic sheeting shortly 

before the first application to supplement the check plots established 

outside of the treatment area. Table 4 summarizes the pre- and 

post-spray data collected to assess the effectiveness of the 

operation. 

Table 4. Jack pine budvorm densities (pre-and post-spray), sample 

size and defoliation in treated and unsprayed areas 

following a triple application of Futura XLV, each 

application 20 BIU/1.36L/ha near the English River, Thunder 

Bay District. 

n* = number of 61 cm branch samples 

In addition to the pre- and post-spray assessments, several 

other studies designed to help determine treatment effectiveness vere 

conducted. A bioassay of living larvae picked from foliage in the 

field, both sprayed and unsprayed, 24-48 hours after the first 

application had mortality of 32X for sprayed compared to 17X for 

unsprayed 48 hours after being placed on artificial diet. A similar 

bioassay following the third application had a mortality of 58% for 

larvae from sprayed foliage compared to 242 for larvae from unsprayed 

foliage. 

Forty one of the pre-spray assessment plots vere sampled (5-61 

cm branch tips per plot) betveen the second and third application on 

June 25-26 (2-4 days after the 2nd application). A total of 205 

branches vere examined in the field. Forty-five per cent of the 

branches had live larvae present vith an average density of 1.4 larvae 

per branch. 

Although a huge amount of slash vas generated by the 

harvesting operation, intensive monitoring in late May and June did 

not detect any living larvae. The slash vas extremely dry and larvae 

either did not emerge or could/did not feed on this material. 
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In July, pheromone traps were set out at 22 locations, tvo 

traps per location. Lures vere obtained from New Brunswick Research 

Productivity Council with the assistance of Dr. C.J. Sanders, GLFC. 

Eleven of the locations vere in the treatment area, 11 vere outside. 

Overall, 7.4 moths vere caught per trap, 5.1 per trap in the sprayed 

area, 9.6 per trap in the unsprayed area. The highest catch vas 72 in 

an unsprayed location, the next highest vas 26, also not sprayed. Six 

traps vere empty and moths vere not trapped at tvo locations. Again, 

because baseline or comparative information is lacking, it is 

difficult to interpret the significance of this data. 

Aerial surveys in mid-July did not detect any defoliation 

vhich vas substantiated by ground surveys throughout the area vhich 
recorded only trace levels of defoliation. Egg-mass surveys in August 

found 14 egg-masses at 32 locations on a total of 192 branches. The 

highest count was a total of 4 egg-masses on 6-61 cm branch tips. L-

samples vill be collected in November, 1989 to obtain data comparable 

to fall/vinter 1988/89. 

Vas the objective of the project achieved? It vould appear 

from all of the available evidence, that the B.t.. treatments killed 

jack pine budvorm larvae, but it vould also seem that B.^t. affected 
larvae vere destined to die from other causes in any event. As the 

numbers indicate, populations of unsprayed larvae virtually collapsed. 

Nevertheless, the threat of a potential infestation has ceased for 

whatever reason. The unpredictable nature of jack pine budvorm 

populations is again emphasized by these events. 
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GYPST MOTH IN ONTARIO, 19891 

- Outbreak Status, 1989 ^ 

- Forecasts, 1990 

- Results of Spraying Operations, 1989 

by 

2 3 
G.H. Hovse and J.J. Churcher 

Report prepared for the Seventeenth Annual Forest Pest 

Control Forum, Ottawa, November 14-15, 1989. 

2 
Forestry Canada, Ontario Region, Great Lakes Forestry 

Centre, Sault Ste. Marie. 

Ontario Ministry of Natural Resources, Forest Health and 

Protection Section, Sault Ste. Marie. 
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OUTBREAK STATUS,19B9 

The area of moderate-to-severe defoliation by this defoliator 

increased substantially for the second consecutive year in 1989. 

Altogether, some 81,640 ha of defoliation were mapped in southern 

Ontario, up from 29,693 ha last year (Fig. 1, Tables 1, 2 and 3). 

Much of the increase occurred in the Eastern Region, 

particularly in Tweed District, where the area affected doubled to 

about 39,000 ha; in Napanee District, where the area affected more 

than doubled to about 15,000 ha; and Brockville District, where a 

six-fold increase brought the area affected to 12,250 ha. 

A four-fold increase (to 4,071 ha) occurred in Lindsay 

District of the Central Region. Increases were also recorded in all 

other districts affected with the exception of the Carleton Place and 

Bancroft districts, where small decreases were recorded. The 

infestation pattern consisted of clusters of small patches of 

defoliation ranging in size from a few to about 2,000 ha rather than 

large contiguous areas of damage. This pattern of defoliation 

occurred across most of southern Tweed District and extended southwest 

into the western half of Napanee District. Generally smaller pockets 

of defoliation were recorded in the adjacent southwestern corner of 

Lindsay District. Here, clusters of pockets of defoliation were 

centered south of Rice Lake, including a number of islands in the 

eastern end of Rice Lake; north of the eastern end of Rice Lake, 

mainly in Asphodel Township; and southwest of Peterborough, centered 

on the Frazerville area. A sizable pocket of moderate-to-severe 

defoliation was mapped in the Buckhorn area of Harvey Township on the 

Lindsay-Minden district boundary. Pockets of defoliation were 

recorded along the northern shore of the St. Lawrence River in western 

Brockville District, where the largest single pocket of defoliation 

(7,127 ha) was mapped in the Ivy Lea-Butternut Bay areas. Hardwoods, 

mainly oak (Quercus spp.) were also damaged on a number of islands in 

the St. Lawrence River, including Grenadier, Hill and Stove islands. 

A cluster of pockets of defoliation also occurred in the Jones Falls 

area of Brockville District. In Carleton Place District, a number of 

small patches of defoliation were located in the Bennett Lake area of 

Bathurst Township and several somewhat larger pockets were mapped in 

the area of Darling and Pakenham townships. In Pembroke District, a 

sizable pocket of moderate-to-severe defoliation was mapped north of 

Golden lake in North Algona Township and several small pockets of 

damage were also mapped in Burns, Richards, Frazer and Vilberforce 

townships. 

In southwestern Ontario, a major increase in population levels 

was evident in Simcoe District and, to a lesser extent, in Niagara 

District. In Simcoe District, the area of moderate-to-severe 

defoliation increased from 240 ha in 1988 to 4,807 ha of which was 

located in the area northwest of Turkey Point between the towns of 

Cultus and Simcoe. Infestation in Niagara District increased from 28 
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to 2,177 ha. Most of the defoliation occurred south of Velland and in 
Ridgeville, both in Pelham Township. Smaller areas of defoliation 
were mapped along the Grand River, west of Dunnville, south of Vinslow 
and south of Silverdale. 

Elsewhere, a single pocket of heavy infestation straddled Hwy ! 
400 in King Township, Maple District and caused moderate-to-severe 

defoliation of 370 ha. A small area of defoliation was also observed 

adjacent to the city of Barrie in Vespra Township, Huronia District. H 
Reports have been received of a general gypsy moth population increase 

in southern Ontario, with small numbers of larvae and light 

defoliation in many areas. 

Table 1. Gypsy moth infestations in Ontario, 1981-1989. 

Gross area of 

moderate-to-severe defoliation 
Year of infestation (ha) 

1981 1,450 

1982 4,800 

1983 40,954 "1 

1984 80,624 

1985 246,342 

1986 167,776 m 

1987 12,678 ! 

1988 29,693 

1989 81,640 

1 FORECASTS, 1990 

Egg-mass surveys were carried out by Forestry Canada as part m. 

of a spray evaluation program in southern Ontario (Tables 4 and 5) but 

are not sufficient to make accurate predictions over a widespread ' 

area. However, based on the upsurge of the last two years, the small 

amount of egg-mass data and other types of information, it is expected 1 
that an increase to over 100,000 ha of moderate-to-severe defoliation ! 
can be expected in 1990. It should be noted that the Ontario Ministry 

of Natural Resources conducted an extensive egg-mass survey in <^ 

southern Ontario this fall but final results are not yet available. 

1 
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Table 2. Gross area (ha) of moderate-to-severe defoliation by the 

gypsy moth in Ontario, 1985-1989. 

a 
regional municipality 
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1989 
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Table 4. Gypsy moth: Comparison of egg-mass densities in 1988 and 

1989 in southern Ontario. 

District 

Bancroft 

Brockville 

Carleton Place 

Lindsay 

Napanee 

Niagara 

Simcoe 

Tweed 

Overall 171 118 129 +9 

includes 104 plots sprayed with B._t. in 1989. 

Table 5. Gypsy moth: Egg-mass counts in sprayed and unsprayed areas in 

southern Ontario in 1988 and 1989. 
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RESULTS OF SPRAYING OPERATIONS, 1989 

In 1989, the Ontario Ministry of Natural Resources aerially ' 

sprayed a total of 12,951 ha comprised of 1,176 ha of Crown land and 

11,775 ha of private land. Spraying of Crovn land which was primarily *m 

provincial but also included a small area of federal land (St. 

Lawrence Islands National Park and Indian Reserves) was done in the 

Simcoe, Tweed, Carleton Place and Brockville districts. Private-land 

spraying occurred in the Niagara, Lindsay, Bancroft, Tweed, Napanee, 1 
Carleton Place and Brockville districts. The purpose of spraying was ' 
to minimize defoliation as much as possible. 

Gypsy moth egg-masses from proposed spray areas are checked : 

each spring to determine overwintering survival. Cold winter 

temperatures and a lack of snow cover may kill a high proportion of „_ 

eggs thus changing the necessity for protection. Seven locations were 

sampled in April 1989. The proportion of egg-masses producing larvae > 

and the average number of larvae hatching at each location is 

presented in Table 6. Survival of egg-masses laid on the ground was *1 

high (i.e. 92X) and the proportion of eggs producing larvae was also \ 

high (i.e. 81X). Survival of egg-masses laid above ground level on 

the boles of trees was generally high except for the Perth and Darling ^ 

Township sites, Carleton Place District where survival was low. The j 

average size of egg-masses was greatly reduced at Kaladar, both for 

egg-masses on the ground and on boles. Larvae produced per egg-mass 

from boles was very low at Darling Township. A comparison of egg-mass ^ 
hatch from 1983 to 1989 (Table 7) shows that egg-mass hatch in 1989 J 
was relatively normal but egg-mass size and larvae per egg-mass for 

egg-masses on the ground were reduced 22* and 30X, respectively, ^i 

compared to the previous year. Larval survival for egg-masses on the i 

ground was the lowest for the seven years of records. 

The aerial sprayers worked from six airstrips at Simcoe (Delhi H 
Township), Niagara (Velland-Port Colbourne Airport), Rice Lake, 

Arnprior, Vestport and Gananoque and two mobile units, Rice Lake and 

Tweed. Three helicopters (Bell 206 B's) and a variety of fixed-wing H 

aircraft including Ag Cats, an Ag Truck and Pawnees were used. The ' 

insecticide used was Bacillus thuringiensis (B._t.)» Futura XLV at 

30 BIU/2.03L/ha (neat). All spray blocks received at least two M 

treatments and some areas (Table 8, Lindsay, Tweed and Carleton Place 1 

districts) received a third application. The date of spray for 

representative applications anji the development of the insect and host 
at the time of application is presented in Table 8. "] 

Gypsy moth egg-mass hatch was first observed May 8 in the 

vicinity of Crowe Lake, west of Marmora, at Simcoe, May 10, and ^ 

Niagara, May 13. Hatch was observed starting May 16 in eastern j 

locations near Perth and California, Carleton Place District, and May 

17 at Kaladar, Tweed District. 1989 was one of the latest years on 

record as far as egg hatch is concerned. A cooler than normal trend H 
prevailed for .the last three weeks of April and the first two to three 

1 B.I J 
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Table 6. Gypsy moth: 

1989. 

Overwintering egg survival in southern Ontario, 

Table 7. Gypsy moth: Overwintering egg survival from 1983 to 1989 in 

southern Ontario. 
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Table 8. Gypsy moth: Spray application dates and insect and host development at start of 

spray, 1989. 

N 

CO 

_J ..J '..__! .j ...J J 



weeks of May depending on specific location. A warming trend started 

about mid-Nay and heat accumulation remained behind but parallel to 

normal in the case of St. Williams or caught up to normal in the 

Kingston area by June 20 (Figures 2 and 3). 

Spraying started May 27 in Northumberland County, Lindsay 

District with the insects in first and second instars (50:50) and 

finished June 19 in Carleton Place District when the insects were 

primarily in fourth instar. 

The effectiveness of the aerial treatments was assessed by 

comparing changes in egg-mass densities and defoliation rates in plots 

established in sprayed and unsprayed (check) areas. This year's 

results, Table 9, are mixed and variable and overall not nearly as 

good as last year's results which were described as "highly 

effective". However, the 1988 results were unusual in that they were 

as good as they were. In previous years, foliage protection was 

generally quite variable and the 1989 results would seem to fit that 

pattern. There are no obvious reasons for the difference in results 

for the two years except perhaps the weather. Good foliage protection 

occurred in a number of situations but conversely, there was poor or 

no protection in a number of situations with many locations in 

between. 
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Table 9. Gypsy moth: Egg-mass counts and current defoliation in sprayed 

(2 applications of B.t.) and unsprayed plots in southern Ontario, 

1989. 

Unsprayed 

- Shorthills Prov. Pk 

Lindsay District 

Daniels Property 

Unsprayed 

- Ganaraska County Forest 

Tweed District 

Oso Twp , 

Sheffield Tgp 

Marmora Twp 

Unsprayed 

- Oso Twp 

- Kaladar 

Napanee District 

Mclssac Property 

Fox Property 

Unsprayed 

57.0 500.7 +778 71 62 10 

1*5SI 

r^i 

pm 

(cont'd) 
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Table 9. Gypsy moth: Egg-mass counts and current defoliation in sprayed 

(2 applications of B.t.) and unsprayed plots in southern Ontario, 

1989 (concl.) 

a rO - red oak except Simcoe District which is black oak 

wO = white oak 

sM = sugar maple 

= received 3 applications. 
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Report to the Seventeenth Annual 

Forest Pest Control Forum m 

ONTARIO INSECT CONTROL OPERATIONS, 1989 

Geoff Munro & Joe Churcher *^ 

Forest Health and Protection Section 

Ontario Ministry of Natural Resources 

i 

The Ministry of Natural Resources conducted spray operations for — 

the control of three insect species during 1989. The largest was 

the spruce budworm program, with the gypsy moth and jack pine \ 

budworm programs comprising the remaining two. In addition an 

extensive public information campaign was undertaken to advise on 

the forest tent caterpillar infestation in Ontario. Details of the «■*) 

control operations are found in the three papers by G.M. Howse and j 
J.J. Churcher found elsewhere in these proceedings (Spruce Budworm 

in Ontario, 1989; Jack Pine Budworm in Ontario, 1989; and Gypsy ^ 

Moth in Ontario, 1989). 

In 1988 the forest tent caterpillar epidemic covered approximately 

3.9 million hectares, mainly along the northern shore of Lake Huron ^ 
and extending southwards into the Muskokas and cottage-country 

north of Toronto. A large pocket was also located in the extreme 

northwest portion of the province. Considerable attention to this ^ 
pest was expressed by both the public at large and the media, ! 
especially in southern Ontario. The Ministry decided not to 

undertake a spray program for forest tent caterpillar, but instead 

embark on an effort to make the public aware of the circumstances ; 

surrounding this pest. 

There were three main messages contained in the information H 

distributed to the public: 1) the anticipated extent of the 

epidemic for 1989; 2) the biology of the insect, its damage and the 

effect it will have on the host trees; and 3) effective -^ 

alternatives should a landowner wish to take action on his or her 

own property. In conjunction with this, the Ministry instituted 

a "Good Neighbour Policy" whereby Crown land adjacent to private 

property being sprayed could also be treated at the expense of the I 

landowner(s). Under this policy any treatment required the use of 

B.t. 

As expected the infestation increased dramatically in 1989 to cover ! 
7.9 million hectares. In spite of this, the majority of calls 

received at Ministry offices expressed thanks for the information ^ 

received, requested further information or looked specifically for I 

additional homeowner control options. This was in dramatic 

contrast to the tone of the calls received in 1988. 
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As could have been predicted, the Sarcophagid fly population 

increased significantly towards the end of the caterpillar's life 

cycle. This common parasite of the tent caterpillar, while 

harmless, caused some concern to certain members of the public. 

In retrospect this aspect of the natural rise and fall of forest 

tent caterpillar infestations could have been stressed in the 

information campaign. 
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STATUS OF IMPORTANT PESTS 

This report summarizes information on the current status of major 

damaging forest pests within the Prairies/NWT region. Mention is also made of 

several lesser important pest species because of their damage in localized 

areas or new infestation records. Not included here are major forest disease 

problems, the status of which is fairly well known and remain relatively 

stable from year to year. In this category are included pine stem rusts, dwarf 

mistletoe, Armillaria root rot diseases, and various stem decays and Hypoxylon 

canker disease of aspen. Some of these disease problems are currently being 

managed under provincial programs and will be reported on by provincial 

representatives at this meeting. Additional information on pest conditions in 

the region can be obtained in the 1989 regional Forest Insect and Disease 

Survey Report now in preparation. 

Forest Tent Caterpillar 

The current outbreak of the forest tent caterpillar continued in all 

three prairie provinces, covering a composite land area of about 10.2 mil ha, 

or about 2.3 mil ha of actual aspen forests severely defoliated. This 

represents an almost 50$ decrease in size of outbreak area evident in Alberta 

and Saskatchewan, but a 6-fold increase in Manitoba. This is the third year of 

increasing trend in Manitoba, with several new infestations appearing in the 

Interlake area, north of Lake Winnipeg, and in western Manitoba adjacent to 

Lake Winnipegosis. Some of the defoliation in the western infestation areas 

was largely contributed by the large aspen tortrix. An estimated total 325,0M5 
ha was defoliated by the forest tent caterpillar and about 18,650 by the large 

aspen tortrix. 

Several areas defoliated in Alberta and Saskatchewan by the forest tent 

caterpillar and other lepidopterous feeders produced new foliage by mid-July 

but were skeletonized by high populations of the aspen leaf beetle, Chrysomela 

crotchi Brown. The impact of this double injury on aspen trees during the same 

season is unknown. 

Egg band surveys conducted cooperatively with Manitoba Natural Resources 

suggest a declining trend in northern Manitoba in 1990. Egg band surveys in 

Saskatchewan and Alberta also indicate some areas of further decline in 1990, 

but results are still incomplete. Starvation and high incidence of virus 

disease and parasitism were commonly observed in several infestation areas in 

Alberta. 

Control of the forest tent caterpillar was undertaken in several 

counties in central Alberta with Bt, to alleviate the nuisance aspect of 

crawling caterpillars. Due to increasing utilization and management of aspen 

forests in the Boreal Mixedwood, associated insect and disease pests are 

being looked at more closely. Alberta is presently considering a project 

proposal to evaluate existing research information to help define long term 

management strategies. 
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Spruce Budworm 

Spruce budworm infestations were recorded in all three prairie provinces . 

and in the Northwest Territories, mostly within the same areas as reported in 

1988. However, increases over last year occurred in all four jurisdictions, 
indicating a rising trend over a large geographical area. In the NWT, ^ 

infestations extended along the Liard and Slave Rivers and generally 

intensified. Some of the increased area of infestation reported this year 

along the Liard River is due to increased accuracy of mapping, reflecting the <**i: 

increased emphasis now being placed on the forest resource. Almost 99,000 ha 

of spruce forests are estimated to be affected. 

In Alberta, one new area of infestation was reported in the Peace River 

Forest, extending over about 1000 ha, while two other areas (in the Footner 

Lake and Lac La Biche Forests) showed substantial increases, covering about 

83,000 ha. Egg mass surveys have been undertaken by the provincial Forest ^ 

Service in four of the northern infestations, and results todate in three of 

the areas generally indicate a continuation of the outbreak trend with 

moderate to severe defoliation expected in 1990. rm, 

An aerial control test was undertaken for the first time by the Alberta 

Forest Service in an infestation along the Peace River (Grande Prairie Forest 

District), mainly as an experimental trial to gain experience in procedure 

and, at the same time test the application of Bt as a potential management 

tool in the northern Mixedwood forests. About 1000 ha was sprayed with Dipel 

176 on June 17. The pre- and post-spray assessments were conducted ^ 

cooperatively by the Alberta Forest Service and Forestry Canada. The control 

results and foliage protection were considered only partly successful, due ~ 

mainly to the late date of application. However, the results and technical » 

experience provided valuable training for implementing into other spruce 

budworm or other pest outbreak areas if the need arises. The Bt aerial spray -

trial suggested that the window of application in the northern Boreal forest 

is narrower than in eastern Canada. The approximate cost of the application ^ 
was $20.00 per ha (included Dipel, application contract and helicopter time 

for the application and pre- and post-assessment surveys). Additional Bt 

trials will likely be considered again in 1990. This outbreak has persisted 

for about five years and considerable top-kill as well as some understory 

mortality is now evident. 

In Saskatchewan, a slight fncrease in area of infestaion over last year 

was reported, due in part to the discovery of three new small infestations in 

the west-central part of the province. Other areas of infestation remained 

essentially unchanged. The total areas of defoliation were estimated as 34,650 

ha. No egg mass surveys were undertaken to predict the status for 1990. Some 

salvage cutting was continued in the older outbreak areas in the east-central 

part of the province. 

In Manitoba, the overall areas of infestation increased from 33,670 ha 

in 1988 to about 58,000 ha this year. Nearly all of the increases occurred in 

the eastern part of the province adjacent to the Ontario border and in the 

Interlake area where about 9,600 ha of spruce-fir forests were defoliated. 

Defoliation predictions for 1990, based on egg mass surveys at 13 locations in 
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the province, indicate similar infestation levels as in 1989. Areas predicted 
to have severe defoliation include Whiteshell Provincial Park and an area 

north near Wanipigow Lake. Additionally, of the 14 sites where pheromone-

baited traps were placed out this year, highest moth counts per trap were 

recorded in the Whiteshell Provincial Forest and the Wanipigow site. Spruce 

budworm pheromone-baited traps have been deployed in essentially the same 14 
sites in Manitoba since 1985. Trends in moth captures from 1985 to 1989, when 
summarized by the four provincial Forest Regions, all follow a similar 

pattern. 

Control applications for spruce budworm were undertaken by Manitoba 

Natural Resources over some 4900 ha. Details of these operational controls are 

reported elsewhere. 

Jack Pine Budworm 

No infestations were reported this year except a few ha near central 

Alberta. However, monitoring was continued in Manitoba by the Natural 

Resources personnel using pheromone baits. 

Mountain Pine Beetle 

Infestation areas of concern occurred in Kootenay National Park where an 

estimated 19,720 (estimated by FIDS at PFC) recent mountain pine beetle-killed 

lodgepole pine trees were mapped, and at least 600 or more in over 400 sites 

in southwestern Alberta (mapped by Alberta Forest Service). Several of the 

recent "beetle-killed" trees in southwestern Alberta were examined from the 

ground and were apparently attacked in 1987 and 1988 (ie., strip attacks); 

many of these did not begin fading until late July, 1989. Their mortality does 

not appear to be adequately explained solely by the mountain pine beetle. 

Severe frost injury may have been implicated. 

The 400+ infestation sites mapped in southwestern Alberta were scattered 

i:i the Porcupine Hills, southward to Waterton Lakes National Park and reflect 

an increase in affected trees compared to the last three years. The increases 

may be due to immigration of beetles from expanded infestations in adjacent 

southeastern B.C. (ie., Fernie - Sparwood area). 

Semiochemical tree baits were also deployed by the Alberta Forest 

Service at 13 locations in the southern Bow-Crow Forest and at 12 locations in 

the Kananaskis Country east of Banff National Park. The baits have been used 

annually since 1983 as part of the detection and monitoring program. Attacks 

occurred at 11 of the 13 baiting sites in the southern Bow-Crow Forest and on 

9 of the 12 baiting sites in the Kananaskis Country. However, many of the 

attacks were "pitched out" and unsuccessful and did not necessitate 

sanitational tree removal. Semiochemical baits deployed in Cypress Hills 

Provincial Park indicate a continued decline of mountain pine beetle 

populations in this area of southeastern Alberta. 

Larch Sawfly 

Populations causing moderate-severe defoliation of tamarack stands were 
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evident over extensive areas in the Northwest Territories between Liard and 

Mackenzie Rivers, and extending eastward to the Slave River. 

Large Aspen Tortrix 

Extensive defoliation of aspen was noted in association with forest tent "7^l 
caterpillar esspecially in eastern Saskatchewan and western Manitoba (Riding J 

Mountain National Park and Duck Mountain Provincial Park). 

Bruce Spanworm 

Extensive defoliation of aspen forests, caused by the Bruce spanworm, ^ 

occurred in west-central Alberta along the Alberta foothills. ' 

Leaf Beetles 

Two leaf-skeletonizing species, aspen leaf beetle (Chrysomela crotchi) i 

and gray willow leaf beetle (Tricholochmaea decora) were reported in outbreak 

population levels throughout much of central and northern Alberta and tm 

Saskatchewan. Severe leaf damage was noted on aspen and willow species, caused \ 

by the two species respectively. 

Aspen Leaf Diseases 

Leaf rust (Melaropsora sp.) and leaf spot disease (Marssonina sp.) 

incidence occurred commonly throughout central and northern Alberta aspen H 

stands. 

Cankerworms „ 

High populations of fall cankerworm were prevalent in urban centres in —' 

the southern parts of the three prairie provinces and caused defoliation to a 

variety of deciduous species. ""*] 

Surveys of Pests and Damage in Genetic and Other High-Value Tree Plantations 

Intensive surveys were conducted in several high-value genetic tree j 

plantations in Alberta in which several native and exotic coniferous tree ~~' 
species were planted. Important pests and other damage agents included the 

following: ' ) 

Terminal weevils (Pissodes strobi; P. terminalis) 

Northern pitch twig moth (Petrova albicapitana) 

Yellowheaded spruce sawfly (Pikonema alaskensis) 

Warren rootcollar weevil (Hylobius warreni) 

Western gall rust (Endocronart ium harknessii) 

Winter and/or late spring frost damage 

Other Pest Management Programs in Alberta 

Dwarf mistletoe: Fifteen permanent sample plots were established in 

mistletoe-infected lodgepole pine stands to evaluate long term growth impact. 
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Aerial detection program: Most of the provincial forest staff involved 

in aerial observations of one kind or another are being trained to observe and 

report various kinds of forest/tree disturbance, characterized by defoliation, 

discoloration and mortality. 

Staff education & awareness; Awareness of forest insect and disease 

problems by provincial forest service staff and industry was given a top 

priority in 1989 through various workshops, seminars and field demonstrations 

arranged by Forestry Canada. Along with this training, the procedure of 

processing and identification of insect and disease specimens has been 

streamlined to provide a faster response to field staff. A monthly newsletter 

has also been published for field staff to provide timely information. The 

training demands are likely to increase in 1990. 
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SPRUCE BUDWORM 

The spruce budworm (Choristeneura fumiferana) infestation in eastern 

Manitoba increased in size in 1989. Approximately 58,000 ha of white spruce and 

balsam fir suffered moderate to severe defoliation within the Abitibi-Price 

Forest Management License, Nopiming and Whiteshell Provincial Parks. An aerial 

spray program was implemented over an area of 4,984 ha of which 1,003 ha was high 

use recreational forest in Whiteshell and Nopiming Parks and 3,981 was commercial 

forest within the Abitibi-Price F.M.L. 

PRE-SPRAY SURVEY 

The pre-spray survey was carried out through the period of May 21-25, 1989. 

This survey confirmed the necessity for insecticide application. Both larval 

development and shoot development were assessed in white spruce and balsam fir. 

Pre-spray populations were as follows: 

Location Larvae per 45 cm of Branch 

Nopiming Provincial Park 10 

Falcon-Westhawk Lakes 5 

Dorothy Lake 12 

Abitibi-Price F.M.L. 17 

The earliest spray blocks were opened on May 29, coinciding with a larval 

development index of 3.5 and a shoot development index of 4.0 (Auger's Class). 

Application 

Bacillus thuringiensis (Dipel 8L) was applied undiluted at 30 B.I.U. per 

hectare at a rate of 1.77 litres per hectare in a single application. Two Thrush 

Commanders equipped with six Micronair rotary atomizers were employed for the 

application. Swath width was 70 meters and a Cessna 172 was employed for 

navigation. Spray operations were carried out between May 30 to June 4 inclusive. 

Post-Sprav Survey 

The post-spray survey was carried out June 12 to 16, 1989. Larval reductions 

due to insecticide (using Abbott's formula) averaged approximately 30% over the 

spray blocks. Defoliation assessments of spruce and fir indicated foliage 

protection as follows: 

X Defoliation 

Location Treated Area Untreated Area 

Nopiming Park 25 35 

Falcon-Westhawk Lake 5 45 

Dorothy Lake 5 25 

Abitibi-Price F.M.L. 50 70 
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1990 Predictions — 

Egg mass surveys were carried out in white spruce and balsam fir during H 
September 1989 to predict spruce budworm defoliation for 1990 in south eastern _ 

Manitoba. Populations are expected to be reduced in Nopiming and Whiteshell 

Provincial Park areas, with light to moderate defoliation predicted. Severe ^ 

defoliation is predicted for most of the Abitibi-Price F.M.L. 

JACK PINE BUDWORM PHEROMONE STUDY ^ 

Since the 1984-1985 outbreak, jack pine budworm (Choristeneura pinus pinus) 

populations in Manitoba have remained at endemic levels throughout the province. H 

The usual method of monitoring has included branch collection and assessment _J 

for egg masses. An alternate technique for detection employing pheromone traps 

has been field tested since 1985. m 

Pheromone traps were placed at 12 locations throughout the range of jack 

pine budworm in Manitoba through the period of 1985 to 1989. During the first 

four years of the trials, three concentrations of pheromone lure and two trap \ 

designs were compared. Based on these test results, the 0.03 microgram --' 

concentration of the pheromone lure and two trap types (saturating Pherocon 1C 

and non-saturating Multipher) were tested in 1989. Branches were collected at "** 

each location and are currently being assessed for defoliation, egg masses and i 

staminate buds. 

Male moth captures decreased from 1985 through 1987, and have now begun to i 

increase in numbers. The following table shows male moth captures for the 0.03 

microgram concentration per location for the Pherocon 1C: 

Location Total Number of Moths Captured 

Sandilands Prov. Forest 

Spruce Woods Prov. Park 

Whiteshell Prov. Park -~ -.», **. «.„ ^ 

Belair Prov. Forest ™ ^ 1 * /.? n 1 

Nopiming Prov. Park 

St. Martins 

Porcupine Mtn. Prov. Forest 

Moose Lake 

Reed Lake 

Kississing 

Thompson/Wabowden 

Lynn Lake 

Totals 2060 419 229 323 391 

1. 50% of traps damaged 

2. Plot relocated to Wabowden in 1988 

3. Plot destroyed by fire, only 2 traps recovered. 
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PINE ROOT COLLAR WEEVIL 

Scots pine were planted in 1971 in the Grand Beach area of eastern Manitoba 

as part of a jack pine mistletoe management program. Initial Scots pine survival 

was excellent (greater than 80X) and growth was approximately 25 cm per year once 

trees became established. Beginning in 1981 significant chlorosis and mortality 

of trees occurred due to root girdling by the pine root collar weevil, Hylobius 

r ad ids. Permanent sample plots were established in 1983 in four affected 

plantations to monitor mortality levels due to weevil feeding. Mortality rates 

in the four plots increased by 37.OX, 9.8X, 25.8X and 27.5X between 1983 and 

1989. Total mortality due to weevil feeding in the four plots was 43.3X, 14.9X, 

30.9X and 41.8X for the period 1983 to 1989. 

The high susceptibility of Scots pine to root collar weevil has made it 

unsuitable for commercial forestry planting within the range of this insect in 

Manitoba. Scots pine is a major Christmas tree species grown in Manitoba and 

should not be planted in the proximity of jack pine forests (the natural habitat 

of the root collar weevil). 

RENEWED FORESTS - 1989 PEST SURVEY REPORT 

Beginning in 1987, 76 renewed forest stands covering 2,686 ha have been 

surveyed in the Province of Manitoba. In 1989, 7,616 trees were sampled in stands 

ranging between 6 and 50 years of age (11,662 trees from 1987 to 1989). In 1989, 

43 renewed stands totalling 1,694 ha were surveyed in the southeastern and 

western regions of the province. Five red pine stands (86.8 ha) and 17 jack pine 

stands (432 ha) were surveyed in the southeast. Six white spruce stands (346.4 

ha) and 15 jack pine stands (823.3) were surveyed in the western region. Stands 

also included naturally regenerated areas. 

In the southeastern region red pine has shown significant branch/main stem 

cankering and tip dieback. Growth loss, mutliple leadering and mortality have 

resulted in some of the red pine stands. Problems evident on jack pine include 

western gall rust (Endocronartium harknessi), severe j-rooting and main stem 

cankering, as well as one incidence of chronic pine tortoise scale infestation 

(Toumeyella numismaticiura). 

The western region has several jack pine plantations with a high proportion 

of leaning trees. This severe j-rooted condition had resulted from machine 

planting. High incidence of western gall rust and root collar weevil (Hylobius 

warrenii) in naturally regenerated jack pine stands caused substantial mortality. 

Other problems included snow, hail, terminal weevil (Pissodes terminal is), 

sapsucker and rabbit damage. White spruce had severe rabbit damage whenever it 

was overtopped by regeneration, particularly aspen. White pine weevil (Pissodes 

cerminalis) damage was significant in some white spruce stands. Trembling aspen 

showed varying degrees of defoliation by several lepidopterous species and 

evidence of hypoxylon canker (Hypoxylon mammatum). 
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DWARF MISTLETOE MANAGEMENT IN MANITOBA 

During the winter of 1988-1989, the comprehensive aerial survey for jack 

pine dwarf mistletoe (ArceuthobLum americanum) in Manitoba was completed. At 

present survey results are being used to quantify past volume losses in the 

province. Operational dwarf mistletoe sanitation projects were carried out in 

several high-value recreational areas in the winter of 1988-1989. These included 

sites within Grand Beach Provincial park, Cowan wayside park and Spruce Woods 

Provincial Park. While no large scale dwarf mistletoe sanitation projects have 

been initiated since in 1987, clearcut sanitation is performed as a matter of 

course in most areas. 

ARMILLARIA ROOT ROT 

As part of the jack pine dwarf mistletoe management program, red pine, a 

non-host species was planted on 1,300 ha of jack pine cutovers in the Belair 

Provincial Forest during the 1970's. The young red pine stands have experienced 

some mortality due to drought and armillaria root rot (Armillaria obscura). In 

1983 permanent sample plots were established in five root rot infection centres 

to monitor armillaria activity. The increase in tree mortality due to armillaria 

over the past five years in the sample plots has been 17%, 14%, 10%, 3% and 6%. 

Total tree mortality to date within each plot has been 41%, 352, 19%, 15% and 

19%. Armillaria activity appeared to be at a low level in the infection centres 

during 1989. Three plots showed no increase in mortality, while two plots had 

a 1% disease increase. 

The presence of armillaria root rot has also been monitored since 1983 in 

40 to 50 year old red pine plantations in southeastern Manitoba. Both stumps and 

standing trees have been included in the assessment. To date armillaria has only 

been detected in one stump and is absent from standing red pine. 

WESTERN GALL RUST 

Western gall rust (Endocronartium harknessi) is a disease of jack pine that 

can lead to serious volume loss, especially when occurring in young plantations. 

Jack pine currently accounts for 23% of Manitoba Natural Resource's (MNR) 

planting stock and is projected to increase to 28% by the year 2000. Forestry 

Canada and MNR have established pedigreed jack pine seed orchards from which jack 

pine seed requirements for renewal programs in southeastern and eastern Manitoba 

are to be collected. The western gall rust resistance study was initiated in 1988 

to identify jack pine families that where highly susceptible to western gall rust 

and to exclude them from ongoing jack pine improvement programs. 

In 1988 inoculation experiments and a field survey were completed. Seedlings 

of the selected families from pedigreed seed orchards were inoculated with 

western gall rust spores and evaluated for symptoms of infection. The original 

family test replicates were assessed for rust infection at the four test 

plantations. Through this process techniques for inoculation and rating the 

degree of disease resistance were established. Data from field surveys strongly 

indicated the presence of genetic variability in relative resistance to western 
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gall rust amongst the jack pine families. 

During 1989 seedlings from selected resistant and susceptible half sibling 

trees were inoculated along with seedlings from the original family plantings. 

Western gall rust spores from Alberta, instead of Manitoba, were used in 

inoculation experiments. Controlled crosses between susceptible and resistant 

families were postponed until 1990, due to fire restrictions in the Sandilands 

area. Information gathered on susceptibility to western gall rust will be used 

to evaluate the families in the current pedigreed seed orchard and to rank 

families in the province's second generation program. 

DUTCH ELM DISEASE 

During the 1989 provincial summer surveillance season, approximately 12,000 

elms were examined in and around urban and rural municipalities. A total of 822 

were confirmed to have Dutch Elm Disease (DED) and 11,200 were classified as 

hazards, many of these were dead as a result of DED. Control efforts are 

primarily concentrated on elms in and around the 43 cost-sharing communities in 

the DED management program. Trees in wild stands are ignored due to the 

impracticality of controlling the disease in those areas. Control efforts with 

cost sharing communities were in the areas of sanitation pruning, basal spraying 

with chlorpyrifos for control of overwintering elm bark beetles and replacement 

planting. The province is responsible for all survey and removal of diseased and 

dead elm trees within cost-sharing communities except those of Brandon and 

Winnipeg. 

Communities with disease included major urban centres e.g. Winnipeg, 

Brandon, Portage la Prairie, Morden, Dauphin, Selkirk, Steinbach and Winkler. 

The northwestern disease front is located in Dauphin and around the village of 

Ste. Rose du Lac (51°N) . The disease entered these areas via the Turtle River and 

Vermillion River tributaries along the eastern escarpment of Riding Mountain 

National Park. Further west along the Assiniboine River the disease has moved 

approximately four kilometres northward from St. Lazare. 

Although DED continued to increase in wild stands, the incidence of diseased 

elms in most urban centres with control programs while higher than 1988 still 

remained comparatively low. Less than two percent of the elms in Winnipeg and 

Brandon were infected with DED. The severe drought conditions prevailing in 

southwestern and southcentral Manitoba during 1987 and 1988 have contributed to 

increased stress on elm trees which has been reflected in higher than anticipated 

incidence of disease in many areas. 

In the City of Winnipeg 1,255 elms were sampled, 3,876 trees were 

identified and 6875 were marked as hazards in 1989. A total of 10,868 trees are 

scheduled for removal in the winter months. 

Disease levels have increased along southern Manitoba's river systems, 

especially along the Seine, Red and Assiniboine rivers. Smaller rivers and creeks 

in southern Manitoba are also experiencing areas of infection and thus 

endangering shelterbelts in many rural areas. The Souris River in southwestern 

Manitoba remains extensively infected and DED has spread southward into North 
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Dakota. DED will most likely be exported into Saskatchewan via the Assiniboine 

River or by transportation of infected elm firewood. 

In western Manitoba the communities of Minnedosa, Virden, Neepawa and Pilot 

Hound which had been previously infected experienced no disease in 1989. 

Boissevan, Rivers, Deloraine, Killarney, Reston, Russell and Melita were disease 

free in 1988 and remain so in 1989. Dauphin experienced its' first disease 

infection in 1989. Many eastern and central Manitoban communities experienced 

an increase in disease levels in 1989, while decreases were observed in Stonewall 

and Ste. Anne. 

The most intensive DED sampling was concentrated in July and the first week 

of August in 1989. From November 1, 1988 to October 31, 1989 the Provincial DED 

Sanitation crews removed approximately 9,000 trees. In addition, approximately 

4,000 decadent elm trees were removed in the Brandon and Souris buffer zones. 

These removals relied heavily on the use of Corrections and Community Services. 
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Status of Forest Insect Pests in 

Saskatchewan • 1989 

Spruce Budworm, Choristoneura fumiferana Clem. 

The current outbreak of spruce budworm infestation first appeared in Tall Pines area 

south of Hudson Bay in 1982. Since then moderate to severe defoliation of scattered 

white spruce stands still persisted throughout the general area of Porcupine Hills. At 
present in affected areas are Eldredge and McBride Lakes, Tall Pines, Mann Lake, 

Usherville and Big Valley. Timber harvesting is in progress in most of the infested 

areas. 

In Red Earth area, northeast of Carrot River, budworm infestation on white spurce was 

first noticed in 1983. Since then the infestation remained fairly static with moderate to 

sever defoliation extending northwest towards Carrot River and also extending south of 

Highway 55 to the Pasqua Hills area. A good portion of the original infestation area 

north of Highway 55 has been logged, except in the Red Earth Indian Reserve, timber 

harvesting's still continued in the infested area. 

A new outbreak was detected this year in the forest north of Big River around 
Delaronde, Taggart and Pancake Lake areas. Harvesting operations are already 

underway in Pancake Lake area. Another infestation was also detected along Monnery 

River north of Paradise Hill. 

Aspen Defoliators 

Forest Tent Caterpillar, Malacosoma disstria Hbn 

Large Aspen Tortrix, Choristoneura conflictana (walker) 

The extent of aspen defoliation was similar to that of last year. Forest tent caterpillar 
was more predominant defoliator. The major outbreak in the west central part of the 
province extended from Big River and Meadow Lake Provincial Park south towards 
North Battleford and extended westwards to Saskatchewan - Alberta border. In the east 
and elsewhere smaller outbreaks were scattered around Smeaton, Nipawin, Green Lake 
and Duck Lake Provincial Park, Hudson Bay and extended up to Manitoba border. 
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Common Tree Insects and Diseases 

in Saskatchewan - 1989 

j^i 

Insect 

Birch leaf miner 

Fenusa pusilla 

Aspen serpentine 

miner 

Phyllocnistis sp. 

Willow leaf miner 

Micruraptervx sp. 

Poplar budgall mite 

Aceria parapopuli 

Poplar vagabond aphid 

Mordwilkoja vagabiinda 

Ash plant bug 

Tropidosteptes amoenus 

Oak lace bug 

Corythucha sp. 

Gray willow leaf beetle 

Tricholochmeae decora 

Aspen leaf roller 

Spruce gall aphid 

Adelges cooleyi 

Sawflies 

Pikonema sp. 

Neodiprion sp. 

Host 

Birch species 

Aspen 

Spruce 

Lccaticn and Remarks 
^IM 

Common throughout 

forested areas and urban 

centers. 

Common throughout 

forested areas and urban 

centers. 

On planted spruce in parks. 
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Poplar Leaf Beetle 

Poplar leaf skeletonizing was quite sever and widespread in west central part particularly 

in Glaslyn, Turtleford, Maidstone and St. Walburg area. 

Jack Pine Budworm, Choristoneura pinus Freeman 

The last major outbreak started in 1984, peaked in 1986 and last year (1988) only small 

patches of defoliation were recorded. This year no incidence of defoliation was noticed. 

Madan Pandila 

Forestry Branch 

Saskatchewan Parks and Renewable Resources 

Prince Albert, Saskatchewan 

MP/11038902.vmg 
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Status of Forest Tree Diseases in Saskatchewan 1989 "*] 

1. Needle Rust on Spruce, Chrysomyxa sp. "^ 

The incidence of needle rust on spurce increased this year throughout the forested 

area. Moderate to severe infestations were observed in Meadow Lake Provincial "*] 

park and around Little Fishing Lake in Bronson Forest. J 

2. Armillaria root rot, Armillaria sp. ^ 

Significant tree mortality was observed in old jackpine stands previously heavily 

infected with jackpine budworm, in Torch River and Fort a la Come forest east n 

of Prince Albert Localized but significant mortality in jack pine and white spruce 

natural regeneration and plantations. 

3. Drought injury j 

Drought injury was not significant in the forest area but in the agriculture zone <^ 

particularly in the South east, American elm and spurce showed signs of stress ; 

from drought. 

4. Western gall rust, Endocronartium haeknessii (J. P. Moore) Y. Hirastsuka I 

Very common at low levels in most of jack pine plantations and natural stands. ^ 

5. Hypoxylon canker, Hypoxvlon mammatum (Wahl.) J. H. Miller 

Very common in natural aspen stands throughout the forest zone. ! 

6. Chemical injury 

There were few inquiries regarding mortality or injury to trees and shrubs by 

agricultural chemicals. 

7. Leaf spot on aspen, Marsonnina sp — 

The leaf spot on aspen was common this year. H 

8. Dutch Elm Disease 
(SB-Mi 

No incidence of DED was reported from Saskatchewan. 

Madan Pandila 

Forestry Branch *■] 

Saskatchewan Parks and Renewable Resources 

Prince Albert, Saskatchewan 

MP/11028901.vmg 
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Common Tree Insects and Diseases 

in Saskatchewan - 1989 

Insect Host Lccafcn and Remarks 

Spruce spider mite 

Oligonvchus ummguis 

Terminal weevils 

Pissodes sp. 

Conifer aphids 

Cinara sp. 

Root collar weevil 

Hylobius sp. 

Spruce 

Spruce 

Jack pine 

Spruce 

Jack pine 

Jack pine 

On ornamental spruce. 

Common in plantations. 

Common in northern 

forests. 

In plantations. 

Madan Pandila 

Forestry Branch 

Saskatchewan Parks and Renewable Resources 

Prince Albert, Saskatchewan 

MP/11038903.vmg 
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ABSTRACT 

The status of more than 18 major forest pests in 1989 is presented with some 
forecasts for 1990. These include the declining but continuing populations and 

significant damage by mountain pine beetle and western budworms, the decline in 

black army cutworm, increasing levels of Rhizina root disease, blackheaded 

budworm and eastern budworm, and slight increases in Douglas-fir tussock moth 

and gypsy moth. 

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.J:. trials against western budworm and 

blackheaded budworm; pathogenicity testing with pinewood nematode and hazard 

rating and model systems for mountain pine beetle. 

SUMMARY OF IMPORTANT PESTS 

The following have been selected as the pests most likely to be of 

interest to participants. Equally significant in terms of losses are several 

forest diseases such as root rots, dwarf mistletoes, stem decays, rusts and 

cankers. However, once established, these are perennial and fluctuate little 

from year to year and annual surveys are neither practical or necessary. 

Controls for such diseases are most practical as preventative treatments 

combined with stand management practices during the harvest-regeneration phase 

or juvenile stand tending. Also not included are impacts such as nursery and 

regeneration losses; most quarantine matters; aesthetics; increased fire 
hazards; or earlier losses from white pine blister rust. 

For more detailed information of these and other pests active in the 

Pacific Region in 1989, the reader is referred to "Forest Pest Conditions in 
British Columbia and Yukon" by Forestry Canada, Forest Insect and Disease Survey 

and published annually by the Pacific Forestry Centre, Victoria, B.C. 

Mountain Pine Beetle 

The beetle continues to be the most damaging forest insect in British 
Columbia. The area and volume of lodgepole pine and some western white pine 

killed by the beetle declined to the lowest level since 1975. Yet, more than 
7300 active infestations still cover more than 53 350 hectares from the 

International Border to northeast of Prince Rupert. This is more than double 

the area burned by forest fires in British Columbia in 1988 (22 350 ha) and the 
volume lost (3.4 million m3) represents about 16% of the lodgepole pine annually 
harvested in British Columbia (19.4 million m3 in 1986). 

Active infestations continued throughout the six forest regions in 
British Columbia. An infestation in the Cariboo Region which developed in 1987 

in mature pine at Chilko Lake near the Coast Mountain Range declined to 700 ha 

this year. Elsewhere, areas containing recently killed mature pine as mapped 

during the 1989 aerial surveys were: Kamloops Region - 12 100 ha, down more than 
30% from 1988; Nelson Region - 31 800 ha, up 20%; down 35% in the Vancouver 

Region to 550 ha; down more than half in the Prince Rupert Region to 5400 ha; 

and down 30% in the Prince George Region to 2800 ha. 
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Infestations along the British Columbia-Alberta border and in Glacier and 

Yoho National Parks were generally stable for the fourth consecutive year. 

However, increased numbers of small groups of recently-killed pine occurred at m, 

Redstreak in Kbotenay National Park, and in the Flathead and Elk river valleys. ] 

Cooperative aerial and ground surveys in Mt. Robson Provincial Park and west of 

Jasper National park located 35 mountain pine beetle-killed pine and 234 newly 

attacked. Cut-and-burn control operations are scheduled for the fifth ""! 
consecutive year since 1985, when 259 trees were treated. 

Overwintering mortality was generally less than 10% providing an ^ 

increasing population for flight and attack in July 1989 (64% of the ratios of 

progeny to parents at 50 locations were greater than 4.0 indicating increasing 

populations). The frequency of new attacks on mature lodgepole pine in 37 _ 

previously infested stands cruised in four forest regions ranged from an average ; 

of 9% in the Prince George Region to 24% in the Nelson Region with a province- f 

wide average of 16%. Current attacks exceeded the 1988 levels in the Kamloops 

and Prince Rupert regions but declined in the Nelson and Prince George regions. *1 

Cruises in declining infestations in isolated areas of the Cariboo and Vancouver 

regions were discontinued due to limited host availability and remoteness. 

Mountain pine beetle killed increased numbers of mature ponderosa pine in \ 

the western part of the Nelson Forest Region. Other bark beetles including 

western pine beetle, Dendroctonus brevicomis, turpentine beetle, D. valens, and 

lodgepole pine beetle, Dendroctonus murrayanae were common, some for a third j 

consecutive year, and contributed to pine mortality in parts of the Nelson 

Region. There was less evidence this year of pine engraver beetle, Ips pini, 

which had been common for three years. Increased attacks by ambrosia beetles, "*] 

Trypodendron spp., were widespread in mountain pine beetle infested stands in ' 
parts of the Cariboo, Nelson, and Prince George regions. 

Salvage of beetle-killed and adjacent susceptible pine continued at high 

levels in most beetle-infested Timber Supply Areas. Salvage harvesting of 

economically accessible beetle-killed pine may result in reduced AAC in the near 

future. j 

Spruce Beetle 

I 

Overall the area and volume of mature white and Engelmann spruce killed J 
by the beetle in British Columbia declined for the seventh consecutive year, but 

some local populations are increasing. Host depletion, salvage and sanitation ^ 

contributed to the decline, mostly in the Nelson Region. ! 

Most of the 1000 ha of infested spruce mapped in aerial surveys were in 

118 separate infestations, mainly in the Kamloops and Prince George regions. "*] 
New attacks in recent windthrow in parts of the Cariboo, Nelson and Prince ; 
George regions, however, pose a threat to mature stands in 1990-91. 

Along the Haines Road in the far northern part of the Prince Rupert ■ 

Region, cooperative programs have removed or felled and peeled infested trees 

and reduced populations in the area to endemic levels. ^ 

268 



Budwonns 

More than 165 800 ha of mixed age-class Douglas-fir in four forest 

regions were defoliated by western budworm, about half the area affected in 

1988. Defoliation was light on 79% of the area, with 19% moderate and 2% 

severe, similar to 1988 (83%, 16% and 1%). ihere were more than 460 separate 

areas of infestations. 

Areas of decrease included the eastern part of the Cariboo Region, and 

for the second consecutive year, the North Thompson and Adams river drainages in 

the Kamloops Pegion. Areas of expansion included the southwestern part of the 

Kelson Region, the Bridge River drainage west of Lillooet in the Kamloops 

Region, and near Ffemberton in the Vancouver Region. Infestations in the 
Okanagan Valley were largely unchanged over about 105 000 ha. Parasitism of 

late-instar larvae occurred at all 13 sites sampled and averaged 10% (range 1 to 

22%), down 6% from 1988, and still too low to effectively reduce populations. 

The cause of the decline in the Kamloops Region has been attributed to larval 

starvation in chronically infested areas and possibly depletion of nutrient 

reserves of early instar larvae following emergence during a prolonged warm dry 

fall in 1987. The population collapse in the eastern part of the Cariboo Region 

is attributed in part to disease. 

The numbers of egg masses collected by FIDS at 37 infested stands in 
three regions were 10% more numerous than in 1988 indicating a slight overall 

increase. Defoliation is forecast to be severe at 9 of the sites, mostly in the 

Nelson Region, moderate at 13, light at 11 and none at 4. 

Tree mortality and growth loss is variable. Continued damage appraisal 

monitoring of long term study plots in open-growing Douglas-fir near Cache Creek 

indicates that tree mortality averaged 30-40% of the stems/hectare in 1987 one 
year after collapse of the infestation in these stands. Decline in diameter 

increment in mature trees occurred one or two years after the first year of 
defoliation in 1979, and increment has been almost nil since 1982. Monitoring 
continued in 64 research plots established in young, open-growing Douglas-fir. 
These plots were established in 1986 in areas which had sustained 0 to 7 years 

of defoliation. As of 1988, tree mortality averaged 4.9% but varied widely 
(from 0 to 75%). A trend of increasing mortality with increasing number of 

years of defoliation is apparent. 

A computer model was developed to calculate budworm impacts on uneven-
aged Douglas-fir for the interior of British Columbia. This model permits the 
user to simulate the outcome of infestations of varying duration and severity. 
The program reads inventory plot data and makes two projections, one without 
budworms and the second assuming a budworm infestation of a specified duration 
and severity. The time step in this model is 10 years, with cutting cycles of 

20 years. 

In cooperative aerial spray trials, Bacillus thuringiensis was applied 

at ULV to Douglas-fir over 150 ha west of Westbank, in the Kamloops Region. 

As part of a study to improve and calibrate detection methods for western 

budworm, mid- to late-instar budworm larvae and adult males were monitored in 
four regions at 10 sites still with low populations but a history of budworm 
outbreaks. Up to 420 larvae/tree were collected per 1 m2 beating (3 branches on 
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25 trees/plot) and up to 840 male adults were caught in a total of 50 traps. I 
Further analysis and additional sampling is necessary before numbers can be 
correlated with population potential and damage. 

Defoliation of alpine fir and spruce forests by immature 2-year cycle 
budworm was very light over 11 200 ha in 48 infestations in three forest 

regions. This was down from more than 102 000 ha defoliated in 1988, a feeding H 

year. The immature 'on-year' cycle budworm larvae defoliated 4 140 ha in the 

Kamloops Region; 2800 ha in the Cariboo Region; and 4 200 ha in the Prince 

George Region. m, 

i 

Mature 'off-year' cycle budworm lightly defoliated high elevation fir and 

spruce over 5850 ha in seven areas in the West Kootenay, and over 50 ha in one 

area in the East Kootenay, down 50% from 1987. Egg samples in the Nelson Region "1 
indicate low numbers of immature budworm larvae in new buds in 1990. A new area ' 
of defoliation of fir-spruce over 11 385 ha north of Mackenzie in the Prince 

George Region was attributed to 2-year cycle budworm; taxonomic studies are in •*) 

progress to determine the species. \ 

Current foliage of alpine fir and white spruce was defoliated by 1-year « 

cycle eastern spruce budworm over 123 745 ha west and north of Fort Nelson. [ 
This is a more than threefold increase over 1988. Defoliation again extended 

into the Northwest and Yukon territories for a fourth consecutive year. There 

was no follow-up applications of B._t applied aerially in 1988 over three 50-ha H 
seed blocks by the BCFS. i 

Larvae and adult male budworm populations continued to be monitored in ^ 

four regions to improve identification and calibrate methods to detect budworm i 

populations in fir-spruce forests. Up to 247 adult males (avg. 117) were 

collected in 10 non-sticky traps at two locations of 'off-year' populations in _ 

the Nelson Region, and up to 15 adult males (avg. 3) in 15 traps at three j 
locations in the Prince Rupert Region. An additional distribution monitoring 

survey collected up to 4000 adult males (avg. 140) in 96 traps at 16 sites in 

four regions. Further study, however, is necessary before numbers can be "*] 

correlated with population damage and potential. I 

Blackheaded Budworm and Hemlock Sawf ly m 

Following four consecutive years of blackheaded budworm and, to a lesser ~' 

degree, hemlock sawfly feeding, populations on the Queen Charlotte Islands, 

collapsed, down from 7000 ha of mostly light defoliation in 1988. In the ] 
eastern part of the Prince Rupert Region, where budworm populations have been 

common at fluctuating levels since 1982, new shoots on alpine fir over 65 000 ha 

were defoliated, up from 58 000 ha in 1988. "*] 

Near Holberg on northern Vancouver Island, mature western hemlock over 

7400 ha were defoliated, some for the the third year. This is up from 4800 ha r^ 

in 1988. Mortality was widely scattered and patchy. In each patch up to 94% 

(avg. 29%) of the 20- to 45-year-old western hemlock were dead after even two 

years of severe defoliation. On northern Vancouver Island defoliation is 
expected to continue similar to 1989, based on the number of eggs per 10 m2 of ™1 
hemlock foliage at 10 sample sites. Parasitism averaged 13% (range 1 to 51%), 

too low to significantly reduce populations. 
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Douglas-fir Tussock Moth 

Small numbers of larvae and pupae were present in Douglas-fir trees in 

urban Kamloops for the second consecutive year since the last outbreak collapsed 

in 1984, and occurred for the first time at permanent sample sites and near 

previously defoliated stands in the region. 

The number of male adults in phercmone-baited sticky traps placed in 
Douglas-fir stands selected for the greatest historical frequency of outbreaks 

increased for the fourth consecutive year. About 1893 adult males were trapped 

in 77 of 106 traps at 16 of 18 permanent monitoring sites in the Kamloops and 

Nelson regions. This is 34% more than number trapped in 1988 when 1247 were 

trapped in 84 of 114 traps at 14 of the sites. 

Numbers also increased in the western part of the Nelson Region, where 
24 adult males were trapped in 11 of 12 traps at two locations, compared to only 

one at one location in 1988. An additional 1782 male adults were trapped in 
60 of 76 single traps located by FIDS 1 km apart in three areas in the Kamloops 

Pegion, up from 478 at 25 of 33 in 1988. At 18 of the 37 sites monitored both 
years, numbers declined by an average of 8 adults per location; increases of an 

average of 12 per site occurred at 14 sites. A further 429 male adults were 
trapped at 52 locations (avg. 8/trap/location) monitored by BCFS, the same as in 

1988. 

A total of 21 egg masses were found at 8 of 28 trap sites, near Kamloops 

Lake and Winfield. This was similar to 1988 when an average of three were found 

at 13 sites. Overall, the forecast is for some possible localized defoliation 
but populations are not high enough to consider a control program in 1990. 

larch Casebearer and Sawfly 

Larch casebearer populations in western larch stands in southeastern B.C. 

were at levels similar to 1988. Light defoliation in numerous pockets totalling 
several hundred hectares were widespread in the West Kootenay and pockets of 
moderate defoliation were common in the East Kootenay. Defoliation in the 
western part of the host range in the Kamloops Forest Region was minimal. At 
most of the 20 long-term parasite release study sites in the Nelson Region 
defoliation was nil to generally light, and only moderate near Castlegar. 

Overall, average parasitism was 20%, varying from 0 to 63% among the 
sites in 1989. Since the biological control program against larch casebearer 

was initiated in 1966, more than 15 000 specimens of Chrysocharis laricinellae 
(Ratzeburg) or Agathis pumila (Ratzeburg) have been released. No releases were 
made in 1989 and additional releases are not anticipated until the results to 

date can be further assessed. 

Larch sawfly populations remained generally endemic in previously 
infested western larch in the southeastern part of the Nelson Region, and in 
tamarack in the Yukon Territory and near the Yukon border in the northern part 
of the Prince Rupert Region. Populations which moderately defoliated western 
larch in the West Kootenay, and exotic larch near Haney in the Vancouver Region 
and at Terrace and Prince George, collapsed in 1989. The decline in the Nelson 
Region was due to the high incidence of parasitism by a chalcid, Dibrachys 

saltans in overwintering cocoons. 
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European Larch Canker 

Formal surveys for the potentially damaging European larch canker in « 

western, alpine, eastern and some exotic larch stands in British Columbia were j 

discontinued in 1989. This followed eight successive years of surveys and no 

evidence of the disease. A native larch canker continues to be found on 

immature western larch in the West Kootenay. The distribution of the canker in ^ 
North America remains limited to New Brunswick and Nova Scotia and several ' 

eastern states where small diameter trees have been infected and killed. 

Black Army Cutworm 

Cutworm populations declined significantly in previously infested areas 

in interior British Columbia. Larvae were found only at one 1989 planting in a \ 

recently slash-burned site in the eastern part of the Prince Rupert Region, at 

six previously infested sites in the Nelson Region, and at one site north of 

Prince George. Seedlings and herbaceous ground cover were very lightly defoli- IKB| 

ated at two sites in the Prince Rupert Region, and only ground cover was damaged I 

at one site in the Nelson Region. 

The decline was attributed to natural climatic factors and some 

parasitism. 

Cutworms could pose a threat to seedlings in 1990 plantings following H 
slash burning in 1989. This is based on the numbers of male adults in sticky 

traps which exceeded a trial threshold of 10 or more at 31 of 81 sites in parts 

of four regions, mostly in the Prince Rupert Region. Additionally, non-sticky H 

traps at 7 of 87 sites contained more than a threshold of 500 adult males; five ! 
of the sites were in the Prince Rupert Region and two in the East Kootenay. Each 

sticky trap was baited with an experimental Forestry Canada pheromone and was **, 

set out with a commercial non-sticky trap containing a commercially produced \ 

pheromone for comparison. Additional years of trapping are required before 

results can be implemented as a forecasting tool. 

A contract to develop a predictive warning system linking moth catches ■ 

in non-sticky pheromone traps with subsequent defoliation and seedling and 

vegetation damage, which is building on earlier studies by R. Shepherd in ^ 

co-operation with FIDS, completed its third and final field year. A report is ! 
currently being compiled. 

Rhizina Boot Disease 

Rhizina root disease infected and killed several hundred newly planted 

spruce and pine seedlings in 37 of 72 recently burned sites examined in parts of * 

the Nelson and Prince Rupert forest regions. Fruiting bodies were present at an 

additional 13 sites and over 84 ha west of Clearwater in the Kamloops Region, 

but seedlings were not affected. It was the second consecutive year of seedling ™ 

mortality caused by this disease in British Columbia since first being recorded ; 

20 years ago. Up to 74% (average 23%, up from 14% in 1988) of the seedlings 

were killed in 24 sites in the Prince Rupert Region. Seedling mortality ^ 
increased in the Nelson Region from an average of 9% in eight plantations to 17% i 

(range 2 to 39%) in 13 of 48 in 1989. ! 
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Pinewood Nematode 

Based on more than 1000 samples from trees and potential vectors 

collected throughout British Columbia since 1983, this nematode remains 
extremely low in forests in British Columbia and the Yukon Territory with only 

individual, predisposed trees affected at a few widely distributed locations. 
More than 75 stem sections from five host species were collected from 20 

locations in five forest regions to initiate a study of the potential for 

various wood boring insects to monitor the nematode. 

Scleroderris Canker 

Formal examinations in British Columbia, where only the North American 
strain of this fungus was previously collected, were discontinued following 

extensive but negative surveys in 1988. This pathogen, which has caused 
extensive mortality of young pines in plantations and nurseries in eastern 
Canada and the United States, was found only rarely as a lower branch saprophyte 
in British Columbia between 1968 and 1978 near Penticton, Canal Flats, Castlegar 

and Kimberley. 

Gypsy Moth 

About 8000 sticky traps were monitored throughout British Columbia in the 
fourteenth year of a cooperative program with Agriculture Canada (Plant Health) 

and B.C. Ministry of Forests and FIDS. Only 25 adult male gypsy moths were 
trapped this year in British Columbia in 25 pheromone-baited sticky traps in 10 
areas. This compares with 12 moths in 12 traps in 7 areas in 1988. Male moths 
were caught near Parksville (8), and Kelowna (1) for the third consecutive year, 

and West Vancouver (5) for the second year. New catches were made at Manning 
Provincial Park (1), near Chilliwack (1), Fort Langley (1), Cultus Lake (1), 
Jericho Beach in Vancouver (1), on the Saanich Peninsula (5), and near Thetis 
Lake north of Victoria (1). One new egg mass was found at Parksville. 

The captures at Manning and Cypress Provincial Parks were in two of 276 

traps set out by FIDS in 237 forested recreation areas in national and 
provincial parks, commercial campgrounds, or near military bases. 

There were no aerial or ground applications of Bacillus thuringiensis in 

1989, following successful controls with B_.t:. at Kelowna and Colwood, and 

Parksville in 1988. 

European Pine Shoot Moth 

Surveys of native and exotic pines were discontinued following testing of 

pheromone baits in sticky traps at 5 interior and 6 coastal sites, and determi 
nation of the status of shoot moth in 1988 since provincial quarantine 
regulations lapsed in 1981. Survey results indicated that the shoot moth is 
established in localized urban areas including Victoria to Courtenay, the lower 
mainland, and the Okanagan Valley. The areas, however, have not increased in 
number and there is no evidence of shot moth populations in native pines. 

273 



Balsam Woolly Adelgid 

The adelgid killed two small pockets of mature amabalis fir at China » 

Creek, south of Port Alberni on Vancouver Island. Tree mortality had not j 

previously been detected in the drainage, which is within the infestation and 

quarantine zones. Reforestation plans were revised to include non-susceptible 

species. i 

Forest Tent Caterpillar 

Defoliation of trees and shrubs by forest tent caterpillar was more j 

widespread and severe than in 1987 and 1988 in parts of the Cariboo Region, near 

Prince George, and in the East Rcotenay. In these areas defoliation was mapped ^ 

at more than 300 locations covering 122 500 ha. j 

Northwest of Prince George increased populations defoliated trembling 

aspen in 187 infestations over 108 290 ha, a threefold increase from 1988. In "^ 
the Peace River area defoliation occurred over 4800 ha in 22 separate areas, i 

similar to 1988. In the Cariboo Region there was an eightfold increase over 

3215 ha in 26 pockets, and in the East Kootenay a fourfold increase to 9970 ha. «*) 

Generally severe defoliation of trembling aspen, cottonwood and other 

deciduous trees and shrubs is forecast to continue in most recently infested ^ 

stands near Prince George and Pouce Coupe and in the East Kootenay, based on egg \ 

samples from 17 areas. 

Cone and Seed Pests "*! 

Assessments of cone and seed insects and diseases in natural forests in 

the Pacific Region was de-emphasised in 1989. This was due in part to the ^ 

conclusion of the research study at P.F.C. and some seed orchard pest ; 

assessments being done by the B.C. Forest Service. 

Twelve coastal and three Interior seed orchards were surveyed. Common H 
pests included Cooley spruce gall adelgid which lightly infested Douglas-fir in 

six coastal orchards and Sitka spruce in one, and white spruce in two interior 

seed orchards. In other coastal orchards, Balsam woolly adelgid and balsam twig H 

aphid were common on amabalis fir in four orchards, and severe on Sitka spruce ! 
at one. A gall midge infested yellow cedar cones for the third consecutive year 

in one of two orchards. A foliage and cone mite was more numerous than in 1988, ■» 

severely infesting all the trees at one orchard. Hemlock woolly adelgids 

increased, lightly to moderately infesting western hemlock at two of four 

orchards. In interior orchards, western spruce budworm larvae feeding in 

lodgepole pine rooted cuttings and seedlings, distorted lateral and terminal H 
shoots on 5% of the trees in one orchard. In another, spruce weevil attacked 

40% and frost damaged 20% of the buds on 90% of the white spruce, and most of 

the lodgepole pine were lightly infected by a needle disease. "^ 

Cone crops at 7 of 12 coastal seed orchards surveyed were affected by 

several pests. Douglas-fir coneworm infested up to 80% of the cones in one of m 

four orchards. Douglas-fir cone midge occurred in up to 100% (avg. 50%) of the ; 

cones in four orchards, and Douglas-fir cone scale midge lightly infested cones 

at two orchards. 
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[ EXPERIMENTAL CONTROL PROJECTS 

rm Bark Beetles 

( Highlights are as follows: 

P a) A preliminary hazard rating system for lodgepole pine against the mountain 
I pine beetle has been developed and field-tested in cooperation with FheroTech 

Ltd., Vancouver, with encouraging results. The information is currently 

p being analyzed. 

b) A mountain pine beetle population biology-spread model is nearing completion 

which will allow evaluations of the possible effects of various forest 

H management practices and direct control programs on bark beetle populations 
''■ and damage levels. 

r c) Cooperative field studies with Dr. S. Lindgren of Phero Tech, Inc., 

! Vancouver, B.C. re effects of verbenone on the dispersal behavior of the 
mountain pine beetle continued. The results were inconclusive but appear to 

pi indicate that verbenone does not significantly affect short range beetle 

i dispersal behavior. 

Spruce Weevil (White pine weevil) 

I A number of necessary cage studies are being carried out prior to 
attempted field releases of imported European parasites. The import Bnbagus 

P1 semirugosus appeared to mate with our native Allodorus crassigaster in captivity 

I which would confound monitoring of field releases of the former. However, cage 
studies have shown that the mating did not appear to be successful. Oar 

p morphometric analyses will thus allow us to distinguish the two species. 

! Parasitism by Allodorus crassigaster might be decreased by release of the 
1 European Coeloides sordidator depending upon the host-seeking behavior of the 

latter. The behavior of C. sordidator is currently being examined in Europe. A 

H third European parasite, an ichneumonid, has now been reared successfully on P_. 
I strobi. However, the polyphagous habits of this parasite are considered poor 

attributes for successful pest control. Hence, work on this parasite will be 

f given lower priority. 

Testing continues on clipping of infested spruce leaders to control 

p, spruce weevil. Leaders are clipped in August and left to overwinter in 

[ containers covered with a screen of a mesh size that retains the weevils but 
1 permits the natural enemies to escape back into the stands. To date, there has 

been some reduction in the numbers of leaders attacked on some sites. It is 

P recognized that the clipping must be thorough and low enough to include all the 

1 brood. It was also demonstrated that previous year's attacks, often ignored 
during clipping operations, frequently harbor new brood below the old, attacked 

m leaders. Cooperation is being received from the BCFS, Canadian Pacific Forest 

! Products and MacMillan Bloedel Ltd. 
t 

A computer simulation model to calculate the impact of the Sitka spruce 

P weevil on Sitka spruce log yield, based on long term records from the Vancouver 
' Region, has now been extended for the Prince Rupert and the Prince George 

regions of B.C. The program is used by industry and BCMF to calculate the 

P possible impact of the weevil and for technology transfer and teaching. 
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Winter Moth 

Populations of this accidentally introduced pest of deciduous trees, 

mainly Garry oak and other shade trees, shrubs and fruit trees continued to be 

low for the fourth consecutive year. The decline of winter moth populations is 

mainly due to the introduction of two parasitoids: the parasitic fly, Cyzenis 

albicans, and the parasitic wasp, Agrypon flaveolatum. Over 30,000 specimens of 

both species were released between 1979 and 1982. The introduced parasitoids, 

assisted by other mortality factors such as unfavorable weather, asynchrony 

between budburst and larval emergence and predators, not only brought the winter 

moth under control but has kept it under control for the past four years. As a 

result, defoliation has been minimal (from trace to light) in the Greater 

Victoria area. 

Preliminary results, based on x-raying subsamples of winter moth pupae, 

show that combined parasitism by Cyzenis albicans and Agrypon flaveolatum was 

about 45%. Parasitism by C. albicans decreased from that of previous years 

while parasitism by A. flaveolatum slightly increased. 

The winter moth has been reported from the blueberry growing areas of the 

Lower Fraser Valley where it is causing concern among the growers. This problem 

and possible solution is being examined by the reactivated winter moth 

committee. Severe defoliation of birch also occurred near Deas Island Tunnel 

with scattered defoliation of fruit trees and deciduous ornamentals in Ladner 

and Tsawwassen. 

Larch casebearer 

Casebearer populations remained low in western larch stands in south 

eastern B.C. causing only trace to light defoliation in 1989 in most of the 

affected stands, as predicted from fall samples. Parasite releases were not 

made in 1988 and 1989 and additional releases are not anticipated until the 

analysis of the results to date can be completed. 

Preliminary results of monitoring larval parasitism at 20 locations 

showed that the overall average parasitism was 20%, varying from 0 to 67% among 

the sites. The two most common species of parasites were the introduced Agathis 

pumilus and Chrysocharis laricinellae; parasitism by A. pumilus was about 13%, 

an increase from that of 1987. 

The overall average parasitism of larch casebearer pupae from 17 

locations was 23%, ranging from 1% to 54% between the sites. Chrysocharis 

laricinellae was the most abundant parasitoid recovered, with overall parasitism 

averaging 18% (range 0% to 51%). Parasitism by Agathis pumilus in the pupal 

collections was on average less than 1% (range from 0 to 3%) while parasitism by 

the native Spilochalcis spp. averaged 2% (range from 0 to 11%). 

These data indicate that levels of parasitism by Agathis pumilus are 

underestimated in standard pupal collections. 

Overwintering larval population assessments to predict defoliation in 

1990 are in progress. 
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[ Blackheaded Budworm - IJ. t.. trial 

p At present we do not have any product registered for the control of the 

I blackheaded budworm in Canada. 

In 1989 Dipel 176 (a B^t. product registered both in Canada and the U.S. 

H against the spruce budworm) was field tested in cooperation with the BCFS and 
t WFP Ltd. 

p Dipel 176 was applied at the dosage recommended for the spruce budworm, 

[ 30 BIU/ha at the rate of 1.8 L/ha by a fixed-wing aircraft equipped with 
micronair atomizers (AU 4000). Three plots (35, 43 and 30 ha) were treated at 

m peak third instar in the Holberg area on northern Vancouver Island where 

| blackheaded budworm population was on the increase. Egg surveys conducted in 

' the spring of 1989 in the plots indicated light to moderate defoliation. 

f This was the first time in B.C. (and probably in North America) that a 

' treatment was applied at the beginning phase of the outbreak. Previously 
control measures were applied at the peak or declining phase of blackheaded 

pm budworm outbreaks. 

The B.Jt. application was evaluated by: 

j (a) measuring spray deposit on the needles 

(b) rearing larvae for 3 days on foliage collected from the treated plots and 

P1 for 3 additional days on untreated foliage 

(c) by taking population counts before and after treatment and calculating 

m population reduction. 

Results are only presented from (a) and (b) as calculations of population 

reduction due to treatment are still in progress. 

The number of spray deposit per cm of needle was relatively good, 

averaging 0.79 droplet/cm (table). However, the mortality among the larvae 

reared on the foliage collected from the sample trees in the feeding bioassay 

was disappointing, averaging 51.7 (table). This mortality in the bioassay was 

considerably less than one would expect from the spray deposit counts. There 

appeared to be no correlation between density of spray deposit and larval 
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mortality (in fact larval mortality was the highest (66.7%) in the feeding 

bioassay on foliage with the lowest spray deposit. 

Maybe these disappointingly low mortality figures (suggested by the 

bioassay results) are typical for coastal area of B.C. with unfavorable climatic 

and terrain conditions and we should not expect much better control under 

operational control treatments. The same or another B._t. formulation may be 

tested next year against the blackheaded budworm. 

Western Budworm - B.Jt. trial 

In cooperation with the BCFS, Dipel 264 (a more potent strain of B.t^ not 

yet registered in Canada) was applied at ULV (ultra-low-volume, 1.19 L/ha) at 30 

BlU/ha to three 50-ha blocks near Glenrosa, south of Kelowna. The infestation 

was in its second year and fall egg mass surveys indicated moderate to severe 

defoliation in the plots for 1989. This forecast was revised to moderate 

defoliation based on L2 samples taken in the spring. 

B_.Jb. was applied by a fixed-wing aircraft using micronair atomizers (AU 

4000) when most of the larvae were in the 4th and 5th instars. Insect develop 

ment varied considerably among the plots due to elevation and exposure. The 

B._t. application was evaluated by: 

(a) measuring spray deposit on the needles 

(b) using foliage, collected 1-3 hours after the spray, in feeding bioassay in 

the laboratory, and 

(c) taking population counts before and after the spray and calculating 

population reduction. 

Spray deposit on the needles was good and there was a correspondingly 
high larval mortality both after 3 days and 6 days in the bioassays. 

Results of spray deposit counts and laboratory bioassays are encouraging 

and the population reduction counts are in progress. 

No B._t. application against the spruce budworm is contemplated for 1990. 
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Pinewood Namatode Research 

Pathogenicity studies with Vfebster and others at SFU using "m" and "r" 

forms were completed. Offspring are roost pathogenic to Scots pine seedlings and 

offspring with "m" form parents were less pathogenic than "r" form offspring. 

Forest Nursery Disease Research 

Modification of styroblocks (seedling growing containers) with up to 60 

ventilation holes through the body of each block and under-block air ventilation 

significantly reduced humidity and improved gray mould (Botyrtis cinerea) 

control and reduced need for fungicide spraying (DSS-FRDA funded contract with 

AFS Ltd. of Sidney, B.C.). This research resulted in an Edmonton-based company 

marketing a new brand of styroblocks called "Ventblocks". 

In other cooperative research with AFS Ltd., BCFS and forest companies, 

numerous materials and techniques have been evaluated for sanitizing styroblocks 

for seedling root rot control. These pathogens build up on the blocks and carry 

over to affect seedling roots in the following years. Based on previous results 

(USFS Techn. Pept. RM-167) and early 1989 results, several materials look 
promising for root rot control, including 5% bleach, sodium metabisulfite, 

Safer's Demoss at 75 C, water at 75 C, and steam at about 90 C. All of these 

treatments will be evaluated for possible carry-over phytotoxicity this coming 

fall and winter. 

Vegetation Management Research Project (Forest Weeds) 

The vegetation management research project at PFC concerns: prevention or 

avoidance of the development of weed complexes through application of 

appropriate silvicultural systems? and, identification and development of tools 

for control of weed complexes that cannot be (or have not been) avoided. 

For the first objective, a basic ecosystem approach is taken to 

investigate effects of harvest season and method and site preparation options on 

development of vegetation competition through time and relationships with crop 

performance. Two benchmark studies in the Engelmann Spruce Subalpine Fir 

bicgeoclimatic zone have been established, instrumented with data loggers, and 

measurements of vegetation invasion and growth are being taken. In 1989, a 

satellite study was initiated to compare crop species and stock type performance 

on various site preparation regimes within the same BGC zone. 

Studies of conventionally accepted weed control options have focused on 

registered herbicides and clearing saw applications for brushing on shrub 

dominated plantations in the Interior Cedar Hemlock zone. A comparison of 4 

treatment options was initiated in 1986, and data is under analysis for the 3rd 

post treatment year. A cost-effectiveness study of clearing saw treatments was 

initiated in 1987; results of initial treatment costs and damage to crop stems 

has been published. Follow-up assessments of effectiveness include comparisons 

of single and multiple treatments. 

The Pacific Forestry Centre has been investigating the possibility of 

deploying native pathogens of weed species as operationally effective weed 
control agents since 1986. Results to date suggest that several native fungi 
have potential as complements or alternatives to conventional weed control 
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treatments. Funding for lead development of these fungi, or biorationals 

developed from these fungi, is now being sought. The intent is to develop, 

within the next 3 years, a sufficient database on efficacy, mode of action, « 

environmental safety and production technology to attract the interest of 

ccninercial collaborators who would undertake final development for marketing. 

G.A. Van Sickle, Head 

Forest Insect and Disease Survey ^ 

November 1989 

] 
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Date: Nov. 3, 1989 

File: 235-40 

1989 PEST CONTROL FORUM 

B. C. Ministry of Forests Report 

prepared by 

P. M. Hall and J. A. Muir 

B. C. Ministry of Forests 

Protection Branch 

■ Forest Health Section 

Pest management programs continue to address specific pest prob 

lems relating to insects, diseases, vertebrate pests and others. 

The name of the section has been changed from Pest Management to 
Forest Health. This reflects a change in emphasis from dealing 

with particular pest species on a reactive basis to a philosophy 

of dealing with the resource to ensure healthy, vigorous forests 
which are less susceptible to pest induced losses. A capability 

to employ direct suppression tactics will be maintained to deal 

with significant pest occurrences; however, as procedures are im 

plemented, the need for drastic intervention is expected to de 
cline. 

Forest Health initiatives other than suppression programs include 

refinements to the planning process, development of training pack 
ages for Protection and Silviculture personnel, completion of 
Ministry manuals, development of provincial, regional, and dis 
trict Forest Health plans, and other activities directed at inte 
grating Forest Health concepts into management prescriptions. 

Entomology 

Bark beetles, western spruce budworm, tussock moth, gypsy moth and 
other insects continue to be of concern to the Ministry of For 
ests. 

Bark beetles of concern include the mountain pine beetle, the 
Douglas-fir beetle, and the spruce beetle. 

Mountain pine beetle remains the most important pest in many areas 
of the province. The total area affected has declined somewhat in 
1989, however beetle infestations remain active in regions such as 
the Nelson and Kamloops Forest Regions. Funding of $3.5 million 
has been allocated in FY 1989/90 to continue the management pro 
gram begun in 1984. These funds have been committed to aerial and 
ground surveys, pheromone bait purchase and placement, and single 
tree disposal. Access is no longer being funded under this pro-
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gram. Additionally, hazard rating systems have been used on a 

trial basis in some districts. A beetle spread model developed by 

Forestry Canada has been used in a number of cases to estimate the ^ 

effects of control efforts on the infestations. Results of these 

model runs have shown that the program has been successful in re 

ducing the rate of spread of target infestations and in protecting ^ 

timber at risk. An independent audit carried out by Price Water-

house last year stated that the program was effective, efficient, 

and economical. 

Douglas-fir beetle and spruce beetle are of concern in two regions 

at the present time. However, no control efforts are planned at 

this time. The situation will be re-evaluated for the next fiscal <^ 

year. 

Western spruce budworm has declined from it's peak in 1987. The ^ 

spray/assessment project undertaken in 1987 continued in 1989 and 

approximately 500 ha were sprayed with B.^. at the same rate as in 

past years. Results have not as yet been compiled. 

Tussock moth is expected to return to outbreak status in the int 

erior of the province sometime in the next few years. Forestry 

Canada (FIDS) continues to use pheromone traps in susceptible ^ 

areas to detect increasing populations. The B. C. Forest Service i 

has expanded this monitoring by placing additional traps through 

the area at risk. Once a potential outbreak has been detected, 

sufficient quantities of the specific NP virus are on hand. This H 
virus supply is made up of 6000 ha equivalents of a U. S. produced 

product and about 900 ha equivalents (2000 acre/eq) of virus pro 

duced by Forestry Canada. . ""! 

Gypsy moth has appeared in several locations in B. C. this year 

and treatment to eradicate is being considered. Although this ^ 

program is the responsibility of Agriculture Canada, Plant Health, 

the B. C. Forest Service continues to support their efforts. Ad 

equate resources must be made available to Agriculture Canada to 

continue what has been a most successful program to date. The B. ^ 
C. situation can serve as an excellent example of what can be ach 

ieved with cooperative surveys followed by prompt and effective 

treatment. ""! 

Pathology m 

With new legislation that expanded the responsibilities of 

licensees to reforest areas following harvest, standards and ""• 
procedures are being developed to ensure that healthy trees are 

established when young stands are assessed to determine if they 

are free of competition of undesirable vegetation, and are able to ^1 

grow to a mature crop of trees.Guidelines have been prepared for 

major pathogens that can persist on a site after harvest, such as 

root disease fungi and dwarf mistletoes, and others that can „, 

invade or break out in a young stand, such as rhizina root disease 
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' and stem rusts. These and other pests must be assessed before 
harvesting during the silvicultural pre-harvest prescription which 

P must include an assessment of risks of pests during the rotation, 

1 and treatments that should be done to ensure that the new trees 
are free-growing. The draft procedures are being reviewed with 

m regional and district staff, and operational standards possibly 

with new or amended regulations are expected to be completed in 

early 1990. 

F Descriptive and procedural information, including slide-tape 
t show's, were prepared for training courses that certify that a 

person is qualified to develop pre-harvest silvicultural 

F* prescriptions, and to undertake silviculture regeneration surveys. 

Another major activity has been an economic analysis of the costs 

pi and benefits of treatments for important pests in B.C. The 

analysis is expacted to be the framework for a new forest health 

L program will address not just bark beetles as has been previously 
emphasized, but a variety of other significant pests such as dwarf 

P mistletoes, root diseases, vertebrate animals and leader weevils. 

The treatments are expected to not only protect mature timber from 

m pests, but also to create new wood volume by enhancing the growth 

[ and protecting young trees. Additional benefits include supporting 
or creating new employment, and increasing other uses or values of 

_ forests. 

* Pest control projects funded by the Canada-British Columbia Forest 

Resources Development Agreement(FRDA) 19B5-1990, have provided 

P considerable benefits, including pest data and information that 
I will facilitate control of several diseases. 

m In coastal B.C. several surveys and evaluations were made for 

laminated root rot and blackstain root disease.An assessment is 

being compiled for tree injury near a sulphite pulp mill. A 

co-operative study is underway to determine possible effects of 

| atmospheric ozone in the lower mainland region on nursery 

1 seedlings. 

f*1 In the southern interior, projects include surveys of rhizina root 

I disease which recently has become a concern, and assessments of 
laminated root rot, armillaria root disease,and dwarf 

m mistletoes.The results have indicated the severe effects of 

I diseases in many instances. For example in the Kamloops Forest 
~ Region, a stand of Douglas-fir previously had 300 cubic metres of 

wood volume per hectare at age 75 years, and now at 100 years has 

i 95 cubic metres because of the effects of laminated root rot. 

In central interior B.C., dieback and canker disease of 

p1 Douglas-fir was determined to be mostly associated with frost 

[ injury as the result of a co-operative study with the University 

of B.C. The outlook for growing Douglas-fir appears much better 

p because of these findings. 
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A task force was formed with representatives of forestry, 

environment, and highways to investigate and recommend treatments 

for roadside tree injury. De-icing salt has been implicated in one 

occurrence of damage in a municipal park, but other1 complicating 

factors are apparent in other locations. A study is planned to 

determine the various effects and the cause(s) for specific 

occurrences of tree injury. 

Work also is continuing in support of a Forestry Canada- B.C. 

Forest Service project to select white pine resistant to white 

pine' blister rust, and to develop regional programs to manage 
white pine as a commercial species. 
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SPRUCE BUDWORMS CONDITIONS IN THE UNITED STATES 

1 1989 

1 EASTERN SPRUCE BUDWORH 

| LAKE STATES 

«m Eastern spruce budworm populations continued to decline throughout the Lake 

' States for the fourth consecutive year. A total of 140,000 acres were 

P defoliated in Minnesota, 57,856 acres of which were on the Superio • National 

Forest and the rest on state and private lands. Defoliation continues in 

the northeastern part of the state. No defoliation was reported for 

Michigan and Wisconsin. 

P NORTHEAST 

Extremely light spruce budworm populations continued throughout the 

Northeastern States in 1989 and predictions for 1990 indicate a continued 

decline. No defoliation was reported in New Hampshire, New York, and 

I Vermont. In Maine, a total of 5,000 acres were reported. This is by far 

P the lowest defoliation reported since the 1950s. Pheromone trap catches 

confirm the low population levels reported. 

No suppression projects were conducted in 1989 and none are planned for 
(331 

I 1990. 

Presented by Daniel R. Kucera, Staff Entomologist, Northeastern Area, State 

and Private Forestry, USDA Forest Service, Broomall, Pennsylvania, at the 

Seventeenth Annual Forest Pest Control Forum, Ottawa, Ontario, November 14, 

1989. 
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WESTERN SPRUCE BUDWORM r^ 

REGION 1 (Northern Region) 

Regionwide, western spruce budworm defoliation declined sharply during 

1989. Results of an aerial survey show 1,201,273 acres defoliated compared H 

to 2,083,000 acres in 1988. An extreme winter temperature change last 

January caused a major impact on all conifer species throughout much of 

central Montana. In late January, temperatures dropped from the mid 50s 

( F) to sub-zero in less than 24 hours and remained below zero for the 

next week. During this same period, the wind chill factor fell below <**) 

-70 F in many areas. Within this area, severe vegetative bud damage 

occurred so that little or no new foliage developed on much of the Helena, i 

Lewis and Clark, Beaverhead, and Deerlodge National Forests. Budworm 

populations are expected to take several years to recover to their pre-1989 

levels in this area. ^ 

In Montana where the winter damage occurred (Helena, Lewis and Clark, • 

Beaverhead, and Deerlodge) defoliation declined by just under 1,173,709 

acres from 1988. Farther west on the. Lolo and Bitteroot National Forests, 

defoliation increased by almost 331,109 acres; however, winter damage was ^ 

light on these forests. Where major fires occurred in 1988 (Yellowstone 

National Park and the Gallatin National Forest) no defoliation was recorded. "^ 

In northern Idaho, the infestation on the southern portion of the Nez Perce 

National Forest was down 2,718 acres from 18,705 acres in 1988. Defoliation 

has been below 25,000 acres for the last 10 years and is not expected to 
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increase to the 1,334,322 acres level of the early 1970s. No defoliation 

was detected on the Idaho portion of the Bitterroot National Forest. 

In 1989, no control operations were conducted with the exception of acephate 

implants in two Seed Production Areas on the Gallatin and Helena National 

Forests. 

In 1990, budworm outbreaks are expected to increase in the Northern Region 

except in the cold-winter damage areas. Levels of defoliation should be 

well below the 2,083,000 acres recorded in 1988. 

REGION 2 (Rocky Mountain Region) 

No aerial surveys were conducted this year. Egg mass and pheromone trap 

surveys were conducted along the Front Range, but the data have not been 

analyzed. 

REGION 3 (Southwestern Region) 

Defoliation was detected on 90,363 acres of National Forest, other Federal, 

and state and private lands in 1989 which is a significant decrease from 

483,568 acres in 1988. Moderate defoliation was detected on 20,766 acres 

and light defoliation on 69,842 acres. Most of the defoliation occurred on 

the Carson, and Santa Fe National Forests and on state and private lands. 

No aerial suppression projects were conducted in 1989; however, 13 

campgrounds were treated with B._t. on the Carson National Forest in New 

Mexico. The major objective of the treatment, to maintain visual and scenic 

quality of the campgrounds, was attained. 
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REGION 4 (Intermountain Region) 

Populations continued to decline during 1989 resulting in the lowest levels > 

of defoliation recorded since aerial surveys were initiated in 1952. "1 

Approximately 10,588 acres were visibly defoliated in 1989 compared to 

42,200 acres in 1988. Defoliation was observed on the Challis, Salmon, and \ 

Targhee National Forests. All defoliation was classified as light. No 

defoliation was recorded on National Forests in Utah, Nevada, or western 

Wyoming. ""i 

Continued low levels of defoliation are predicted for all forests in the 

Region. 

REGION 5 (Pacific Southwest Region) i**i 

No detectable defoliation was observed in 1989. The infestation has been at 

endemic levels since 1985. 

REGION 6 (Pacific Northwest Region) 

In 1989, approximately 2,000,000 acres of defoliation was mapped in the r^ 

Region. Defoliation has increased in portions of northeastern Oregon and 

northern Washington and decreased in central Oregon. Areas treated with 

B.t. in 1988 exhibited little defoliation in 1989. 

A small scale suppression project was conducted on 7,454 acres on the Mt. _ 

Hood National Forest in Oregon. Dipel 6L was applied at the rate of 16 BIU 

in 1/3 gallon per acre. Population reduction targets were not reached on "^ 

many of the spray blocks. 
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m Foray 48B was pilot tested at the rates of 16 BIU in volumes of 1/3 and 1/2 

gallons per acre on the Wallowa-Whitman National Forest in Oregon. Larval 

P populations averaged 24.5 per branch one day before spraying. The 1/2 
i 

gallon applications gave better control than the 1/3 gallon applications. 

1 Neither rate reduced any of the larval populations below one insect per 

» branch which was the target for a successful treatment. All applications 

1 were made with helicopters. 

For 1990, plans are being developed for a 65,000 acre operational 

1 suppression project on the Yakima Indian Reservation in Washington. The 

pesticide being considered is B.J:. and will be applied undiluted. 

p REGION 10 (Alaska Region) 

Region 10 had no visible defoliation in 1989. Continued low levels are 

) predicted for 1990. 

JSI 
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Table 1. Estimated Defoliation by Spruce Budworms 

in 1988 and 1989 

Region/State 

Eastern Spruce Budworra 

Lake States 

Michigan 

Minnesota 

Wisconsin 

Northeast 

New Hampshire 

New York 

Maine 

Vermont 

Subtotal 

Area Defoliated 1988 

(Acres) 

0 

200,000 

0 

0 

0 

65,000 

0 

Area Defoliated 1989 

(Acres) 

0 

140,000 

0 

0 

0 

5,000 

0 

265,000 145,000 

Western Spruce Budworm 

R-l 

R-2 

R-3 

R-4 

R-5 

R-6 

R-10 

Subtotal 

2,018,779 

' 12,000 

483,578 

42,300 

19,768 

2,762,540 

0 

1,201,273 

0 

90,363 

10,588 

0 

2,000,000 

0 

5,338,965 3,302,224 

Total 5,603,965 3,447.224 
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FOREST TENT CATERPILLAR 

1989 

LAKE STATES 

Forest tent caterpillar defoliation increased in the Lake States to 

4,808,411 acres. Of the total, 526,345 acres were on Federal lands. 

A cooperative suppression project was conducted on about 27,496 acres on the 

Henominee Indian Reservation in Wisconsin in 1989. Dipel 8L was applied to 

2,000 acres and Dimilin was applied to 25,500 acres. The project was 

successful, with scattered low levels of defoliation occurring primarily 

outside of treatment block areas. Egg mass surveys conducted later this 

fall will determine suppression needs for 1990. 

NORTHEAST 

Forest tent caterpillar defoliation was reported in New York on almost 2,000 

acres. No other states reported defoliation in the New England area. 

HEMLOCK WOOLLY ADELGID 

The hemlock woolly adelgid has now moved north from Pennsylvania and New 

Jersey and has been reported in New York, Connecticut, Rhode Island, and 

Massachusetts as of the spring and summer surveys. Massachusetts is the most 

recent state to confirm the adelgid's presence. It was first reported in 

two backyards this spring and then later in a city park where several dozen 

trees are infested. The adelgid continues to spread to new sites in 
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Connecticut and New York bringing the total area infested to 2,500 and 4,000 ^ 

acres, respectively. 

""I 

There were no control projects in 1989. However, there is a lot of concern 

about the damage and need for effective registered insectsicides. Both 

Massachusetts and Rhode Island are considering ground application in 1990 to «*, 

eradicate new infestations as they are found. 

PEAR THRIPS 

The pear thrips damaged far less area in 1989 than in 1988. For example, 

Vermont reported less than 10,000 acres damaged in 1989 compared to 450,000 "^ 

acres in 1988. New Hampshire and Massachusetts reported similar damage 

reductions. These three states were the hardest hit in 1988. 

Vermont noted that although there was a sharp decline in damage reduction, 

there was no corresponding collapse of the pear thrips population. Thrips 1 

were abundant in 1989; they simply did not cause the damage observed in 

1988. The difference is thought to be the result of a difference in 

synchrony between host sugar maple trees and the insects. 

The Vermont Department of Forests, Parks and Recreation in cooperation with r*\ 

the USDA Forest Service carried out a pilot control project against pear 

thrips in 1989. Sevin 4 Oil was applied with an Ag Cat on 400 acres (135 

acres treated early and 106 ha treated later). Treatment evaluation is 
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underway. However, the lower than expected damage in 1989 even in untreated 

areas is complicating the analysis. 

In Pennsylvania, thrips activity reportedly increased to over 556,310 

acres.Although the reported damage occurred in 13 counties, it is a 

conservative estimate complicated by anthracnose, leaf scorch, and the gypsy 

moth. 

Activity has reportedly increased in Maryland, but no figures are available. 
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GYPSY MOTH CONDITIONS IN THE UNITED STATES «, 

In 1989, nearly 3,000,000 acres of hardwood forests were defoliated by the 
J am 

gypsy moth in the eastern United States. This represents a significant 

increase over the 719,300 acres defoliated in 1988. The gypsy moth front n 

continues to spread in central Michigan, western Pennsylvania, northern 

Virginia, and West Virginia. This also marks the first year that ^ 

defoliation has occurred on Federal lands in the Lake States with 2,040 

acres of defoliation occurred on the Huron-Manistee National Forest in 

Michigan. **, 

Cooperative suppression projects were carried out on 694,418 acres in the *^ 

eastern United States on State and private lands and on 59,677 acres of 

National Forest or other Federal lands in 1989. About 53 percent of these 

areas were treated with various formulations of Bacillus thuringiensis «^ 

(B.t.); 47 percent with Dimilin, and less than one percent with Gypchek. 

Numerous delays were encountered during the treatment period due to "*> 

widespread and frequent spring rains that provided much needed moisture to 

the eastern hardwood forests. 

The Appalachian Integrated Pest Management Project (AIPM), a 13,000,000 acre 

special project in Virginia and West Virginia, accounted for an additional "^ 

37,405 acres of treatment in 1989. Approximately 9,736 acres were treated 

with B.t. and 27,669 acres with Dimilin. 
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Five eradication projects were conducted on National Forest and private 

lands in 1989 and totaled 21,151 acres. The projects were conducted in the 

Coeur d1Alene/Sandpoint area of Idaho (380 acres); Giles County, Virginia 

(15,312 acres); Hartford-Gates County in North Carolina (4,259 acres), and 

two areas in Utah (1,200 acres). Of the total areas treated (21,151) 48 

percent of the acreage was treated with B.t. and 52 percent with Dimilin. 

Residual populations remain in the Coeur d1Alene/Sandpoint, Idaho area, in 

the Giles County, Virginia and the Utah areas as determined by survey and 

eradication trapping efforts. Treatment plans for 1990 in these areas have 

not been finalized. 

Preliminary gypsy moth estimates for 1990 indicate that cooperative State 

arid'private suppression could involve more than one million acres of 

treatment in ten eastern States and the District of Columbia; National 

Forest treatment could amount to 27,000 acres, and other Federal is 

estimated at 75,000 acres. The AIPM project plans treatment of 

approximately 200,000 acres in Virginia and West Virginia on State, private, 

and Federal lands. 
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USDA FOREST SERVICE GYPSY MOTH AERIAL SUPPRESSION/ERADICATION PROJECTS - 1989 

OWNERSHIP/SITE 

STATE/ 

AGENCY B.t. DIMILIN GYPCHEK TOTAL 

Vf!!1 

^ 

NATIONAL FOREST LANDS 

Allegheny National Forest 

George Washington National Forest* 

OTHER FEDERAL LANDS 

Agricultural Research Service* 

Catoetin Mountain Park* 

C & 0 Canal* 

Dulles Airport 

Ft. Belvoir 

George Washington Memorial Pkwy. 

Greenbelt & Baltimore Washington PW 

Harpers Ferry National Hist. Park 

Manassas National Battlefield Park 

National Arboretum 

National Capital Parks - East 

National Zoological Center 

Prince William National Park* 

Rock Creek Park* 

Shenandoah National Park 

Wolfe Trap Farm Park 

White Oak Naval Warfare Center 

Subtotal 

COOPERATIVE LANDS 

Delaware 

District of Columbia (no FS funds)* 

Maryland 

Michigan 

New Jersey Agriculture 

New Jersey Forestry 

Pennsylvania 

Virginia 

West Virginia 

Subtotal 

AIPM 

Virginia 

State and Private* 

George Washington National For. 

Shenandoah National Park 

West Virginia 

State and Private 

Subtotal 

(ACRES) 

41,336 17,891 

357,228 337,190 

450 59,253 

694,418 

9,736 27,669 37,405 
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OWNERSHIP/SITE 

STATE/ 

AGENCY B.t. DIMILIN GYPCHEK TOTAL 

ERADICATION PROJECTS 

Couer d'Alene/Sandpoint* 

Giles County 

Hartford-Gates County* 

Utah* 

Wasatch-Cache National Forest* 

Subtotal 

GRAND TOTAL 

* See summary of multiple applications below. 

•SUMMARY OF MULTIPLE APPLICATIONS 

OWNERSHIP/SITE ACTUAL ACRES SPRAYED 

TOTAL ACRES COUNTING 

MULTIPLE APPLICATIONS 

NATIONAL FOREST LANDS 

George Washington 

Wasatch-Cache 

OTHER FEDERAL LANDS 

Agricultural Research Service 

Catoctin Mountain Park 

C & O Canal 

Harper's Ferry National Hist. Park 

Prince William National Park 

Rock Creek Park 

Shenandoah National Park 

2,639 

100 

2,183 

3,045 

1,266 

930 

150 

830 

3,139 

300 

2,759 

5,736 

2,532 

1,860 

250 

263 

1,660 

AIPM 

Virginia State and Private 

ERADICATION PROJECTS 

Coeur d1Alene/Sandpoint 

Giles County 

Hartford-Gates County 

OTHER 

District of Columbia 

11,978 

360 

15,312 

4,259 

3,917 

13,148 

1,140 

30,624 

8,518 

6,265 
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STATE 

Connecticut 

Delaware 

Maine 

Maryland 

Massachusetts 

Michigan 

New Hampshire 

New Jersey 

New York 

Pennsylvania 

Rhode Island 

Virginia 

State 

AIPM 

Vermont 

West Virginia 

State 

GWNF 

AIPM 

Total 

DEFOLIATION ACRES, 1988-1989 

1988 

703 

59,250 

719,302 

1989 

27,335 

55,895 

21,319 

9,522 

2,994,239 

ffiivsi 

fa?) 

1/ Includes 950 acres on the Allegheny National Forest. 
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SPRUCE BUDWORM IN MAINE - 1989 

1 Prepared by Henry Trial 

m Maine Forest Service 

P for the 
Seventeenth Annual Forest Pest Control Forum 

Ottawa - Nov. 14-16, 1989 

i The spruce budworm (Choristoneura fumiferana Clem.) 

infestation which devastated Maine's spruce-fir forests from the 

p early 70's through the mid 80 *s had nearly disappeared by the 

1 summer of 1989. Even a small pocket of population in the 

southeast coastal area which had persisted through the late 80's 

was nearly gone by the end of the 1989 season. Because of the 

P potential of the budworm to kill trees and because of reports of 
1 population increases in neighboring Canadian provinces, the Maine 

Forest Service (MFS), Insect and Disease Management Division 

f continued population monitoring efforts in 1989. These efforts 

\ included an aerial and ground defoliation survey, operational 
pheromone trapping, and a test of pheromone trapping efficiency. 

-p, In 1989, more emphasis was placed on assessing larval populations. 

| The increase in larval sample counts was initiated as a check on 

pheromone surveys which have given questionable results. 

j* Larval Population 

i 

Larval population counts were made at 13 locations throughout 

m the State. Locations chosen for sampling were, predominantly, 

I traditional development and parasite points. Several 18" branch 
tips were examined at each site to assess larval population. 

Larvae were found at only two of the 13 locations; Waltham and 

I Jonesboro. Both locations are in the southeast area. The early 

larval count at Jonesboro was 3.5 per branch and Waltham had 13.7 

larvae per branch. Both locations maintained some population 

P throughout the season and were used to evaluate parasitism and 

[ development. 

m Microsporidian Evaluation 

All larval samples collected from Waltham and Jonesboro were 

. saved for microsporidian disease analysis by Dr. John Dimond of 

| the University of Maine. Analysis of larvae from several 

< collections made at the two development sites showed low rates of 

infection. Collections made in southeastern Maine have not shown 

F> the high infection rates seen in other portions of the State 

i 

Defoliation Survey 

| A combination of retarded insect development, lush foliage, 

1 and light or variable budworm populations made damage detection 

from the air impossible in 1989 Survey flights were made in the 

^ heaviest defoliation areas but only 1300 acres of moderate damage 
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was napped and even this required ground confirmation. Additional 

ground checks revealed 3500 acres of light damage (figure 1). m 

Towns in Hancock county that had areas of light or moderate 

defoliation were Waltham and Gouldsboro. Washington county towns 

with similar levels of damage were Steuben, Columbia, Columbia 

Falls, and Jonesboro. Defoliation in 1989 was extremely spotty H 

and even adjacent trees were found to have very different levels 
of damage. 

Pheromone Survey 

Again in 1989, pheromone traps were deployed throughout the 

previously infested area in order to predict future budworm ^ 
population trends. Recent experience with this survey method has 

not been satisfactory mainly because moths have not been trapped 

in areas of known infestation. Also, inter-trap variability has "1 

been high. To increase survey sensitivity, a new lure (Biolure) 

thought to have a greater ability to attract moths was used in 

half the traps. Both PVC lure and Biolure were used at each trap ^ 

location. 

In 1989 traps baited with PVC lure consistently caught more 

moths than traps baited with Biolure. In the southeast, where low 

to moderate populations persist (figure 2), PVC lures and Biolures ^ 
both caught moths, however, catch in PVC baited traps was much 

higher than Biolure. PVC lures produced numbers of moths 

comparable with catches recorded by other jurisdictions with ""> 

similar population levels. In areas of low population, PVC lures 

caught, low numbers of moths but in most cases Biolure caught none. 

For example many PVC traps in the northeast caught one to five ,«_ 

moths where Biolure caught none. Due to the great inconsistencies 

which have occurred between years we do not know if the catch in — 

the northeast represents an increase in moths or an unexplained 

improvement in trap efficiency. ^ 

Pheromone Tests 

Two pheromone tests were conducted in Maine in 1989. In the 

first test, 20 trap grids of PVC baited traps were established 

next to 20 trap grids of Biolure baited traps in order to compare 

trap catch and inter-trap variability. In the second test, three n 
rates of PVC lure plus Biolure were compared in random grids of 20 

traps. This test should establish the catch gradient relationship 

among the four lures. M 

Results of both tests are currently being analyzed and 

results will be published as part of a report discussing four 

years of pheromone use and testing in Maine. « 

Light Trap Survey 

The MFS has operated a system of light traps since 1943 to 

monitor budworm and other insects. As budworm populations 

increased in the 40's this trap system became a supplement to 
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other types of population assessment data and it remains so today. 
In recent years the MFS has contracted for the operation of 20 
traps distributed statewide. Four additional traps began 

operation in 1989. These traps were located in areas where 
increased data on low level budworm populations were desirable. A 
comparison of past light trap data with annual defoliation 

conducted in 1989 had shown an excellent relationship. Because of 
this relationship the MFS believes that light trap data may be a 

good predictor of low level population trends. 
Results in 1989 are complicated somewhat by the addition of 

the four new traps and by a change of the location of another 
trap. In general, more moths were trapped in 1989 and more of 
these moths were trapped in traditional infestation areas of the 
northern and central portions of the State. In 1988 much of the 
catch occurred in the south and southcentral area. In 1988, nine 

of 20 traps caught 209 moths with most of the catch coming from 

one southeastern trap. In 1989, 736 moths were caught in 16 of 24 
traps and again most of the catch came from one southern trap. 

The trap producing the high catch in 1988 was a different trap 

from the high one in 1989. The high producer in 1988 was moved in 
1989 and this move almost certainly reduced catch. If the 1988 

and 1989 high producers are excluded, approximately six times as 

many moths were caught by the remaining traps in 1989 compared to 

1988. 
Catch numbers are far too low to be considered significant 

but the catch does indicate a more generally distributed low level 

population than was seen in 1988. Similar results in 1990 and 

1991 would suggest an upward trend. 

1990 Prediction 

Prediction of the budworm population trend in Maine for 1990 

is little more than a guess, pheromone trapping results for 1989 

show slight increases in catch from 1988 levels but the change is 

not significant. Considering the recent inconsistencies with 

pheromones any change could be due to the method and have no 

relation to population. Light traps in the northern and central 

portions of Maine caught more moths than in 1989 but increases for 

two or three years would be needed to consider the change a trend. 

It is probably safe to say that any changes in the status of 

budworm in Maine in 1990 will not be drastic. Population and 

damage levels are likely to be similar to those seen in 1989. 
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1989 Maine Spruce 
Budworm Defoliation 

| Areas of Mixed Light 

and Moderate Defoliation 

caused by Spruce Budworm 

in 1989 

Light 3500 Acres 

Moderate 1300 Acres 
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GYPSY MOTH 

MAINE CONDITIONS - 1989 

Dick Bradbury 

Maine Forest Service 

Gypsy Moth defoliated 34,286 acres in 1989, representing a 

significant increase from endemic populations of 1988 when only 

100 acres were detected. Populations were predominantly located 

in the southern portion of the State with a small increases in 

persistent populations in eastern Maine. 

Winter temperatures of 1988-1989 were mild and did not result in 

the usual level of egg mortality. Based on incubation of March-
collected egg masses most eggs were viable from both above and 

below snowline. 

Aerial surveys conducted during July to determine the defoliated 

area revealed 20,020 acres of light (less than 30%) defoliation 

and 14,266 acres of moderate to heavy (greater than 30%) 

defoliation. 

Pheromone trapping was conducted in an East-West band at the 

northern edge of the regulated area using 'milk carton' traps 

baited with "+" disparlure. There was a general increase in moth 
catches across the State, with the greatest increase in western 

Maine and very high catches near a known infestation in the 

Millinocket area. Only 68 of 250 traps along this line had zero 

catch in 1989. Moth catches within the generally infested area, 

sampled with 'milk carton' traps baited with racemic disparlure, 

had a mean of 154.9 moths per trap in 1989, up from a mean of 21 

in 1988. 

Egg mass sampling is underway; 21 of 75 selected candidate 

locations have been surveyed with a mean of 1895 egg masses per 

acre (range: 0 to 13,821). Final results should be available by 

the end of November. 

Gypsy moth populations are apparently now beginning an epidemic 

phase in Maine. In 1990 acreage and intensity are likely to 

increase. 

The Maine Forest Service plans no gypsy moth suppression project 

for 1990, but is providing technical advice and assistance to 
municipalities, forest landowners, the general public, etc. 

Towns with areas of known defoliation have been contacted and 

training is being offered. 
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THE EXPERT COMMITTEE ON WEEDS: ITS RELEVANCE TO 

FORESTRY HERBICIDE RESEARCH AND REGISTRATION 

Report to the 17th Annual Forest Pest Control Forum 

Robert A. Campbell 

Forest Pest Management Institute 

Forestry Canada 

P.O. Box 490 

Sault Ste. Marie, Ontario 

P6A 5M7 

November 1989 
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The Expert Committee on Weeds operates under the aegis of 
Agriculture Canada. Participation is open to anyone interested 
in weed science as a discipline and in the promotion of safe, 
effective, efficient methods of weed control suitable for Canada. 
In practice, the participants are researchers, herbicide 

manufacturing personnel, extension personnel and regulatory 

personnel. There is an Eastern Canada and a Western Canada 

Section, each of which function largely independently although 

their activities are similar. 

The objectives of the Eastern Canada Section are: 

1. Report and evaluate, annually, weed science research 

conducted in Eastern Canada. 

2. Develop an information base for herbicide use patterns for 

Eastern Canada. 

3. Make recommendations for herbicide use for Eastern Canada. 

4. Hold, on an annual basis, a meeting to serve as a forum for 

the discussion of problem areas of weed control, new 

developments in weed control, weed research requirements, 
various alternatives for weed control, and related concerns 

for the benefit of weed science. 

5. Co-ordinate activities of Agriculture Canada, Universities, 

Industry and Provincial Departments of Agriculture that 

pertain to research on weeds and weed control, including 
surfactants, desiccants, growth regulators, and biological 

agents as they apply to weed science. 

6. Make recommendations to the National Executive of ECW on 

weed problems, weed research needs, and regulations 

governing weed control and herbicide use. 

7. Remain a scientific working group without the objective of 

financial gain. 

Within each section, there is a Project Summarizer for each crop 

or group of crops (e.g., corn, forages, fruit trees, 

silviculture, etc.). Each year all researchers who are carrying 

out herbicide trials in Canada are invited to submit abstracts of 

their research results. These are then published in the Annual 

Research Reports (one for the east and one for the west). 

Herbicide treatments are formulated or revised (either by the 

summarizer or the herbicide manufacturer) based on the reported 

research results. The Project Summarizers propose which of three 

categories a particular herbicide treatment should be in. 

Category "B" consists of treatments that have shown promise in 
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field and/or greenhouse tests and appear to be worthy of further 

investigation to determine optimum rates and methods of 

application (i.e., results are positive but data is very 

limited). After research trials conducted in two or more years 

have consistently demonstrated weed control and crop tolerance, a 

treatment will move up to Category "A". Finally, after enough 

research trials have been conducted that the treatment conditions 

(rate, soil type, timing, crop stage of development, etc.) can be 

defined rigidly enough that the treatment will consistently be 

efficacious, the treatment will move up to the "Accepted" 

category. All proposed category changes must be defended by the 

Project Summarizer and approved by the Committee before they are 

published in the Annual Report of the Research Appraisal and 

Planning Committee. 

It is important to note several points about the ECW review of 

herbicide research: 

1. It is an ongoing process. Through the system of treatment 

categories, the Committee provides feedback to the 

researchers and manufacturers about what research is lacking 

before a treatment can be recommended. 

2. The Committee considers only efficacy and crop tolerance in 

making recommendations. Environmental fate and toxicology 

are not considered. 

3. An "Accepted" rating by the ECW does not have official 

status with regard to registration. ECW recommendations do, 

however, form part of the database which the Pesticides 

Directorate of Agriculture uses to decide whether or not to 

register a use. 

There are two very good reasons why all forestry herbicide trials 

should be reported in the ECW Research Reports: 

1. Because ECW recommendations are based on the research 

abstracts, the more abstracts are submitted, the sooner a 

treatment can reach the "Accepted" category. This 

facilitates registration. 

2. Forestry herbicide trials are costly and time consuming. We 

have too few resources dedicated to this area to be able to 

afford the waste associated with reinventing the wheel and 

repeating the mistakes of others. 

Both the Eastern and Western Annual meetings have a Forestry 

Technical Session. At the 1989 Eastern meeting, presentations 

were made on a variety of topics including: herbicide 

registration, proposals for non-target plant phytotoxicity 

registration requirements, glyphosate residues in game animals, 
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effect of glyphosate on wildlife habitat, aerial drift and 
mechanical weeding. 

jpv 

Anyone wishing to be added to the ECW Silviculture mailing list 
should contact one of the following: 

Newfoundland to Ontario 

Dr. Robert A. Campbell 

Forest Pest Management Institute 

Forestry Canada 

P.O. Box 490 

Sault Ste. Marie, ON 

P6A 5M7 

Tel: (705) 949-9461 

Fax: (705) 759-5700 

Manitoba to BC 

Mr. Roger J. Whitehead 

Forestry Canada 

Pacific and Yukon Region 
506 West Burnside Road 

Victoria, BC 

V8Z 1M5 

Tel: (604) 388-0765 

Fax: (604) 388-0775 
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Background Report For 

CANADIAN FOREST NURSERY WEED MANAGEMENT ASSOCIATION "I 

and 

ATLANTIC FOREST NURSERY PEST ADVISORY COMMITTEE 

Paper presented at the 

SEVENTEENTH ANNUAL 

FOREST PEST CONTROL FORUM 

by *" 

L.J. Lanteigne 

Forestry Canada - Maritimes Region 

Government of Canada Conference Centre 

2 Rideau Street 

Sussex Room, 1st Floor 

Ottawa, Ontario 

November 14, 15, 16, 1989 
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CANADIAN FOREST NURSERY WEED MANAGEMENT ASSOCIATION 

The first of the annual workshops on weed control in forest 

nurseries was held at Indian Head, Saskatchewan in July 1984. 

Since then, annual meetings have been held in New Brunswick, 

(1985), British Columbia (1986), Quebec (1987), Manitoba (1988), 

and Ontario (1989). Participants have included nurserymen, 

researchers, provincial and federal representatives responsible 

for controlling the use of pesticides, and representatives from 

companies manufacturing and/or distributing pesticide products 

and application equipment. These participants have come from 

across Canada as well as the United States. The original name of 

the group was called "The Canadian Tree Nursery Weed Control 

Committee". In 1987, the official name of this organization 

became the "Canadian Forest Nursery Weed Management Association". 

The orginal objectives of the committee were: 

1. to conduct a survey of all tree nurseries in Canada to 

obtain detailed information about their current weed control 

programs and to obtain any weed control data which would be 

suitable for submission to the Expert Committee on Weeds; 

2. to set priorities on herbicides for submission for minor use 

registration; 

3. to prepare a release about the workshop and the creation and 

objectives of the newly formed committee; 

4. to contact Forestry Canada headquarters in Ottawa, regional 

nursery specialists and associations of tree nurserymen, 

regional directors of the Forestry Canada facilities and the 

appropriate summarizers of the Expert Committee on Weeds; 

5. and to establish a standard testing and reporting procedure 

for herbicide testing in Canadian tree nurseries. 

In 1987, a constitution was finalized defining new objectives: 

1. to encourage a wider understanding of the problems of weed 

control in forest and shelterbelt tree nurseries with 

particular emphasis on chemical weed control; 

2. to promote education in weed science and management 

practices; 

3. to promote public interest and knowledge of sound forest and 

shelterbelt tree nursery weed control practices; 

4. to initiate, design, plan, develop and conduct national 

research trials on herbicides that are promising for weed 

control in forest and shelterbelt tree nurseries in order 

that sufficient data might be collected to allow for 

registration of these herbicides in Canada; and 

5. to provide technical information to nurserymen regarding 

proper management of weeds in nurseries. 

A survey of weed control practices in Canadian forest tree 

nurseries during 1984 was conducted. The objective of the survey 
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was to obtain detailed information about weed control programs. 

Forty-seven bareroot production centres with a total production ^ 

of 285 million seedlings were surveyed (twenty-five returns). The 

competition level of grass and broadleaf weed species was 

moderate to severe in over 50 percent of the nurseries. Weed 

control practices in bareroot nurseries included manual, H 
chemical, mechanical, and mulching. Eighty-three container 

production centres with a total production of 271 million trees 

were surveyed (thirty-five returns). The competition level of **, 

grass and broadleaf weed species was moderate to severe in 50 

percent of the nurseries. Manual and chemical weed control were 

the primary methods of weed control. The resounding conclusion 

from this survey was that weeds are a major problem in both ~ 
bareroot and container forest tree nurseries. 

Officials from Agriculture Canada - Pesticide Directorate, ^ 

Forestry Canada - Forest Pest Management Institute, Expert 

Committee on Weeds, and regional nursery specialists were 

contacted to inform them of the activities and purpose of this ^ 

group (CFNWMA). The opportunity to present a paper at the 17th 

annual Pest Control Forum and Pesticide Caucus meetings is part 

of the CFNWMA objectives. 

National protocols for testing Goal (oxyfluorfen) were developed 

for bareroot tree nurseries (1985) and container tree nurseries 

(1986). The objective of these protocols was to provide a ^ 

uniform experimental design to test Goal on a national basis in 

order to provide sufficient data to allow for registration of 

this product for forest tree nursery use pattern. 

A national survey of weed problems and control measures was 

conducted for forest tree nurseries across Canada during 1988. 

Preliminary results have been compiled. The total production "*! 

(container and bareroot) for 1988 was 861 million tree seedlings 

worth a total value of $123 million. Hand weeding costs were 

$2.3 million. At the same time though, hand weeding resulted in ^ 

a decrease in the quantity of seedlings. Also, hand weeding did 

not provide a complete solution to weed problems in forest tree 

nurseries. The estimated cost of the weed problems in Canadian 

forest tree nurseries was about $10 million for 1988. This H 
included cost of handweeding, increased grading cost, and loss of 

production. 

In July 1989, a consulting company - Deloitte, Haskins and Sells 

had been contracted to write a report - "Economic Benefit 

Assessment of Weed Control in Nursery Production Using Goal". _ 

The first draft was completed on October 11, 1989. The final ) 
version of this report should be completed by November 30, 1989. 

Al McFadden, Rohm & Haas Canada Inc. (manufacturer of Goal), has 

been closely involved with the national research protocols for "*! 
testing Goal in forest tree nurseries, the national survey of 
weed control problems, and the economic benefit assessment study 

by Deloitte, Haskins $ Sells. Rohm & Haas and the CFNWMA will be ^ 

jointly submitting all the research results related to the use of 
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Goal in forest tree nurseries, the economic benefit study, and 

the revised pesticide label to Agriculture Canada - Pesticide 

Directorate (late 1989 or early 1990) to seek registration of 

Goal for tree nursery use pattern. 

$ 
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ATLANTIC FOREST NURSERY CROP ADVISORY COMMITTEE 

On April 12, 1989 several individuals involved with forest 

nurseries met in Fredericton, N.B. to discuss the use of 

pesticides in forest tree nurseries and tree seed orchards. 

Topics discussed included identifying registered pesticides for 

specific use patterns, interpretation of labels, education, 

information dissemination, and lack of control measures for pests 

problems. The final conclusion was that a formal group was 

required to address these problems. 

During the second meeting (May 17, 1989) goals were identified 

as: 

1) interpret pesticide labels and prepare a formal compendium 

of registered pesticide products for these use patterns; 

2) make recommendations for the use of pesticide products; 

3) identify pest problems without suitable control methods and 

enact submissions to Minor Use Program or label extensions 

for full registration; 

4) develop and provide education for the safe and proper use of 

pesticides; 

5) participate in public relations; 

6) provide guidelines for the disposal of pesticide products; 

7) provide an information base by gathering and disseminating 

literature on pest control; 

8) establish contact with similar groups which have an interest 

in this subject; 

9) conduct an annual survey of pest control practices for 

forest nurseries and tree seed orchards; and 

10) facilitate pesticide residue sampling 

Pesticide labels have been reviewed and a compendium of 

registered pesticide products for forst tree nurseries and seed 

orchards use patterns has been developed. The list will be sent 

to Agriculture Canada for final approval. The approved list will 

be published with the intention of periodic updates. 

Recommendations for the use of pesticide products in forest 

nurseries and seed orchards will be developed. 

A course on pest control in forest nurseries was conducted on 

April 11-13, 1989 at the Maritime Forest Ranger School, 

Fredericton, N.B. An update will be offered on July 10-11, 1990 

and the topics to be covered will be "health and safety related 

to the use of pesticides" and "equipment and application 

techniques". 

Initially, this group was formed to discuss pest management in 

forest nurseries and tree seed orchards but since then, the scope 

has been broadened to include all aspects of crop production such 

as fertilization, irrigation, etc. New goals will have to be 

identified. It has also been proposed that this type of group be 

organized on a national level. 
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ATTACHHENTS 

Proceedings of the Canadian Forest Nursery Weed Management 
Workshops for 1984, 1985, 1986, 1987, 1988. 

Draft of "Economic Benefit Assessment of Weed Control in 

Nursery Production Using Goal" by Deloitte Haskins & Sells, 

Draft of "Summary of national survey on weed control in 

forest tree nurseries". 

Draft of list of pesticides registered for forest tree 

nursery and seed orchard use pattern. 
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Table 1. National summary of bareroot and container tree seedling production, value, and 

hand-weeding cost for 1988. 

NURSERY AREA (ha)1 PRODUCTION VALUE HANDWEEDING 
COOP) ($ 'OOP) COST ($ 'OOP) 

Bareroot 1 736.1 (1 087.8) 230 176 

Container 340.2 (229.6) 630 575 

Total 2 076.3 (1 317.4) 860 751 

Potential area to be sprayed with Goal 

00 
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Table 2. National summary of bareroot tree seedling production, value, and hand-weeding cost 
for 1988. 

£— 
NURSERY AREA (ha) PRODUCTION 

('000) 

VALUE 

($ r000) 

HANDWEEDING 

COST ($ '000) 

Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

TOTAL 1 736.1 (1 087.8) 230 176 

850 

45 

725 

403 

12 143 

11 565 

908 

1 890 

990 

7 786 

37 305 

23.2 

1.5 

40.8 

15.4 

243.9 

444.3 

13.6 

235.6 

62.5 

214.1 

1 294.9 

Potential area to be sprayed with Goal 



Table 3. National summary of container tree seedling production, value, and hand-weeding cost 

for 1988. 

NURSERY AREA (ha) PRODUCTION 

COOOJ 

VALUE 

($ 'OOP) 

HANDWEEDING 

COST {$ '000) 

to 

o 

Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Total 

Potential area to be sprayed with Goal 
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Table 4. Bareroot tree seedling production, value, and hand-weeding cost for 1988. 

to 

PRINCE EDWARD ISLAND 

J.F. Gaudet Tree Nursery 

Sub-Total 

NOVA SCOTIA 

Debert Tree Breeding Center 

Lawrencetown Forest Nursery 

Strathlorne Forest Nursery 

Sub-Total 

NEW BRUNSWICK 

Juniper Tree Nursery 

Kingsclear Provincial Forest Nursery 

Sub-Total 

2.0 (1.0) 

2.0 (1.0) 

300 

300 

45 

45 

1.5 

1.5 

1.5 

25.8 

13.5 

40.8 

15.4 

15.4 



Table 4. Bareroot tree seedling production, value, and hand-weeding cost for 1988. 

NURSERY AREA (ha) PRODUCTION 

('000) 

VALUE 

($ 'OOP) 

HANDHEEDING 

COST ($ '000) 

QUEBEC 

Berthier-M.E.R. 

Duche snay-M.E.R. 

Trecesson-M.E.R. 

Saint-Modeste-M.E.R. 

Sainte-Luce-M.E.R. 

No rraand i n-M.E.R. 

Grandes-Piles-M.E.R. 

2 

Adjustment 

Sub-Total 

ONTARIO 

O.M.N.R.—Chapleau 

O.M.N.R.—Dryden 

O.M.N.R.—Gogama 

O.M.N.R.—Kemptville 

O.M.N.R.—Midhurst 

28.0 

33.2 

25.0 

62.5 

26.2 
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Table 4. Bareroot tree seedling production, value, and hand-weeding cost for 1988. 

-i— 
NURSERY AREA (ha) PRODUCTION 

('000) 

VALUE 

($ '000) 

HANDWEEDING 

COST ($ '000) 

UJ 

ro 

O.M.N.R.—Orono 

O.M.N.R.—St. Williams 

O.M.N.R.—Swastika 

.O.M.N.R.—Thunder Bay 

Sub-Total 

MANITOBA 

Pineland Provincial Forest Nursery 

Sub-Total 

SASKATCHEWAN 

Big River Forest Nursery 

Prince Albert Forest Nursery 

PFRA Shelterbelt Centre 

Sub-Total 

ALBERTA 

Pine Ridge Forest Nursery 

42.1 (21.0) 

42.1 (21.0) 

6 050 

6 050 

908 

908 

13.6 

13.6 

20.0 (20.0) 7 000 600 38.5 



Table 4. Bare root tree seedling production, value, and hand-weeding cost for 1988. 

NURSERY AREA (ha) PRODUCTION 

('000) 

VALUE 

($ '000) 

HANDWEEDING 

COST ($ '000) 

Alberta Tree Nursery 

Sub-Total 

BRITISH COLUMBIA 

Ministry of Forest-Skimikin 

Minstry of Forest-Surrey 

Ness Lake Forest Nursery 

Yellow Point Propagation 

£ Sylvan Vale Nursery 

Reid, Collins Nurseries 

Grandview Nursery 

Chilliwack River Nursery 

Campbell River Nursery 

Red Rock Nursery 

Sub-Total 

TOTAL 

Potential area to be sprayed with Goal 

'Adjustment made based on personal communication with Regional representative of Canadian Forest 

Nursery Weed Management Association. 

.J ■ ...J I J J J J 



Table 5. Container tree seedling production, value, and hand-weeding cost for 1988. 

-1— 
NURSERY AREA (ha) PRODUCTION 

('000) 

VALUE 

($ '000) 

HANDWEEDING 

COST ($ '000) 

u> 

ro 

NEWFOUNDLAND 

Wooddale Provincial Nursery 

Mount Pearl Nursery 

Goose Bay Tree Nursery 

Sub-Total 

PRINCE EDWARD ISLAND 

J.F. Gaudet Tree Nursery 

Sub-Total 

NOVA SCOTIA 

Wittenburg Forest Nursery 

Lawrencetown Forest Nursery 

Strathlorne Forest Nursery 

Westenek Forest Nursery 

Bowater Forest Nursery 

Morrison's Greenhouses 

1.5 (1.0) 

1.5 (1-0) 

2 600 

2 600 

390 

390 

1.0 

0.1 

1.1 

5.0 

5.0 

3.0 

0.8 

48.6 

1.1 

0.5 

0.6 



Table 5. Container tree seedling production, value, and hand-weeding cost for 1988. 

NURSERY AREA (ha) PRODUCTION 

('000) 

VALUE 

($ '000) 

HANDWEEDING 

COST ($ '000) 

to 

en 

Octa Evergreens Ltd. 

Scott Tree Nursery 

Pleasant Vally Nurseries 

Sub-Total 

NEW BRUNSWICK 

Kingsclear Provincial Forest Nursery 

Kent Forest Nursery 

Madran Forest Nursery 

Fraser Forest Nursery 

Sussex Tree Nursery 

Juniper Tree Nursery 

St. Croix Pulpwood Ltd. 

Mann Bros. Nursery 

Valley Forest Products 

20.0 

19.2 

2.0 

95.8 

54.1 

1.0 

4.6 

24.0 

1.5 

4.5 

2.7 
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Table 5. Container tree seedling production, value, and hand-weeding cost for 1988. 

NURSERY AREA (ha)1 PRODUCTION 

(f000) 

VALUE 

($ 'OOP) 

HANDWEEDING 

COST ($ 'PPO) 

U) 

•MacTavish Equipment Ltd. 

Sub-Total 

QUEBEC 

Berthier-M.E.R. 

Duchesnay-M. E. R. 

East Angus-M.E.R. 

Trecesson-M.E.R. 

Saint-Modeste-M.E.R. 

Sainte-Luce-M.E.R. 

No rmandin-M.E.R. 

Grandes-Piles-M.E.R. 

Sargim 

Argenteuil 

Cooperative Forestiere Laterriere 

Centre Production de Plants 

Forestiere du Quebec 

1.1 { ) 

18.6 (15.6) 

360 

44 391 

43 

7 033 92.4 



Table 5. Container tree seedling production, value, and hand-weeding cost for 1988. 

-1— 
NURSERY AREA (ha) PRODUCTION 

('000) 

VALUE 

($ 'OOP) 

HANDWEEDING 

COST ($ '000) 

CO 

ro 

oo 

ONTARIO 

O.M.N.R.—Dryden 

O.M.N.R.—Kemptville 

Adjustment 

Sub-Total 

MANITOBA 

Pineland Provincial Forest Nursery 1.1 (0.5) 3 000 360 2.4 

J ...J J J j J ,J 



Table 5. Container tree seedling production, value, and hand-weeding cost for 1988. 

to 

ALBERTA 

Jo Syncrude Canada Ltd. Nursery 

Weldwood of Canada Nursery 

Pineridge Forest Nursery 

Alberta Tree Nursery 

Sub-Total 

BRITISH COLUMBIA 

Ministry of Forest-Skimikin 

Ministry of Forest-Green Timbers 

Minstry of Forest-Surrey 

3.5 

14.4 

19.5 



Table 5- Container tree seedling production, value, and hand-weeding cost for 1988. 

NURSERY AREA (ha)1 PRODUCTION VALUE HANDWEEDING 
_( '000) ($ '000) COST ($ '000) 

Hi-Gro Silva Nursery Limited 

Ness Lake Forest Nursery 

Summit Nursery Limited 

Pacific Regeneration Technologies 

(Thornhill) 

Yellow Point Propagation 

Northwood Forest Center 

£ Summerland Forest Nursery 

o 

Sylvan Vale Nursery 

Pacific Regeneration Technologies 

(Vernon) 

Eagle Rock Nursery 

Reid, Collins Nurseries 

Harrop Nursery 

Chilliwack River Nursery 

Arbutus Grove 

Campbell River Nursery 

J ____J 3 ...J J .. J ■ ...J ....J .. J J J 
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Table 5. Container tree seedling production, value, and hand-weeding cost for 1988. 

NURSERY AREA (ha)1 PRODUCTION VALUE HANDWEEDING 
C000) ($ 'OOP) COST ($ *000) 

Red Rock Nursery 

2 

Adjustment 

Sub-Total 

NATIONAL TOTAL 

Potential area to be sprayed with Goal 

2 
Adjustment made based on personal communication with Regional representative of Canadian Forest 

Nursery Weed Management Association 
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INSECTICIDES REGISTERED PCR USE IN 

FOREST NURSERIES AND SEED ORCHARDS 

TRADE NAME 

USE PATTERN 

COMMON NAME PCP 

# 

GREEN- BABE-

ROOT 

FIELDS 

CONTAINER 

HOLDING 

NGN-

CROP 

USE 

ORCHARD 

Ambush 5COEC 

Ambush 500EC 

AEM5CW 

Azinphos-methyl 24CBC 

BasudinSOOBC 

Basudin5CV 

Cygon 2E 

Cygon 2E 

Cygon 2E 

Cygon 240 

Cygon 4E 

Cygon 480E 

Cygon 480E 

Diazinon SOW 

Diazinon 500BC 

Diazinon 500BC 

Diazol50EC 

Dipel WP 

Dipel88ES 

Dipel 132 

Di-Syston 1583 

Dormant Oil 

Dormant Oil 

Dursban 2E 

Folithion 

Futura 

Guthion SC 

Guthion 50WP 

Guthion 3%D 

Imidan 50WP 

Kel thane EC 

Kelthane BC 

Kelthane AP-35 

Lannate L 

lindane25-WP 

Iindane 10% EC 

lindane 20BC 

Iindane 200E 

Lorsban 25% WP 

Halathion5CE 

Malathion 50E 

Malathion 50E 

Malathion 50 

Malathion 5CCBC 

Malathion 500 

Permethrin 

Permethrin 

Azinphos-methyl 

Azinphos-methyl 

Diazinon 

Diazinon 

Dimethoate 

Dimsthoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Diazinon 

Diazinon 

Diazinon 

Diazol 

Bt 

Bt 

Bt 

Disulfoton 

Dormant Oil 

Dormant Oil 

Chlorpyrifos 

Fenitrothion 

Bt 

Azinphos-methyl 

Azinphos-methyl 

Azinphos-methyl 

Phosmet 

Dicofol 

Dicofol 

Dicofol 

Methomyl 

Gamma BHC 

Gamma BBC 

Gamma BHC 

Gamma BHC 

Chlorpyrifos 

Malathion 

Malathion 

Malathion 

Malathion 

Malathion 

Malathion 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 
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* 

* 

* 
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OTHER EESTXQEES REGISTERED FOR USE IN 

FOREST NURSERIES AN) SEED ORCHARDS 

USE PATTERN 

XRAEENAME OOMCN NAME PCP GREEN- BABE- OCNEAINER NON-

# HOUSE BOOT HOIEING CROP ORCHARD 

FIELDS USE 

f-SM 

JS^O 

I >>->>\ 

W^l 
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Canadian Vegetation Management Alliance (CVMA) Incorporated in 1988 

A Report to the 17th Annual Forest Pest Control Forum 

(Ottawa, Ontario 14-16 November, 1989) 

Phillip B. Reynolds 

Vice President* CVMA 

r Canadian Vegetation Management Alliance 

P.O. Box 48861, Bentall 

Vancouver, British Columbia 

V7X 1A8 
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Canadian Vegetation Management Alliance (CVMA) Incorporated in 1988 •*] 

Phillip E. Reynolds, 

Vice President ^ 

The inaugural meeting of the Canadian Vegetation Management Alliance 
(CVMA) vas held in Montreal, Quebec on October 26, 1988. The Alliance has been 1 
federally incorporated and membership is comprised of regional vegetation 

management associations to represent these groups on a national basis. 

The objectives of the Canadian Vegetation Management Alliance are to ^ 
provide a forum for discussion and to encourage a better and more thorough 
understanding of the vegetation management industry. Promotion of 

professionalism, establishment and maintenance of a liaison betveen the 1 

industry and all levels of government, as veil as representing concerns of the 

vegetation manager to the government, are of importance to the Alliance. 

Presentation of vegetation management to the public is an objective that 

the Canadian Vegetation Management Alliance vill actively pursue. Informed and 

educated decisions can be made when all available information is presented.j 

The founding members of the Canadian Vegetation Management Alliance are: 

the Atlantic Vegetation Management Association, H 

the Ontario Vegetation Management Association, 

the Industrial Vegetation Management Association of Alberta, 

and the Integrated Vegetation Management Association of British Columbia. 

Currently, nev regional vegetation management associations are being 

formed in Quebec and in Manitoba. The CVMA is working to encourage regional 

incorporation of these groups, and vill facilitate CVMA membership as soon as m 

possible. ; 

The current officers of the CVMA are: 

President: Ron King, IVMAA (Asplundh Utility Services, Edmondton), 

Vice President: Phil Reynolds, OVMA (Forestry Canada, Sault Ste. Marie), n 

Treasurer: Rim Hughes, AVMA (Dow Chemical Inc., Halifax), and 

Secretary: Ken Berry, IVMA of BC (Vestcoast Energy Inc., Vancouver). ' 

Other directors of CVMA, elected to a three-year term beginning in October 

1988, include: Ray Vellman, OVMA (Chevron Canada Inc., Mississauga); Peter "] 

338 



n**4 

Romkey, AVMA (Nova Scotia Lands & Forests, Truro); Mel Scott, IVMA of BC (BC 
Ministry of Forests, Vancouver)} and Larry Beaton, IVMAA (TransAlta Utilities 

Corp., Calgary). 

In 1989, the CVMA responded to concerns of its membership concerning the 
future registration status of the herbicide 2,4-D in Canada. These concerns 
were expressed through dialogue with a number of government officials. In late 
1989, the CVMA was asked to participate as a member of the newly formed 
Forestry Pesticides Caucus. The Caucus is currently reviewing and formulating 

recommendations for change to the present federal pesticides registration 

process. 

Future Activitiea 

Future activities of the CVMA identified by its board of directors at the 

October 1988 meeting in Montreal include: 

1. A Public Relations Campaign: A proactive campaign to show the public 

the positive aspects of the Alliance and its charter members. 

2. Reciprocity of Pesticide Licensing among Provinces. 

3. Creation of a National Certification Program for applicators. This 

would involve the development of a core program plus regional addenda, if 
determined necessary. The program would encourage uniformity of practice and 

levels of acceptance across the country. 

4. Code of Good Practice or Operating Protocol. A national standard of 

use, application, testing, acceptance, etc. of vegetation management 

techniques should be considered. 

5. Insurance Liability. Possible need to establish a mechanism whereby 

individual companies could get a reduction in premiums if they subscribed to 

the CVMA and adopted a Code of Good Practice. 

Communication with the Alliance may be made by contacting any of the 

directors or through the CVMA Secretary, Mr. Kenneth Berry, P.O. Box 48861, 

Bentall, Vancouver, B.C. V7KX 1A8. 
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I OPERATIONAL HERBICIDE RESEARCH CONDUCTED BT FP54-O2 HI 1989 

r PP-54-2 conducts operational conifer release and site preparation trials 
that are aimed at the investigation of new and improved uses of herbicide 
products, new herbicide formulations, and new application technologies. 
Herbicide efficacy, crop tolerance, and crop growth response data are 

T generated to address operational silvicultural questions. The following 
I paper briefly outlines new and ongoing herbicide research that PP54-2 has 

been involved with this past year. 

Hew Operational Herbicide Research 

f This summer, PPMI worked cooperatively with J.D. Irving Limited, Forestry 
^ Canada-Maritimes Region, Chipman, Dow Chemical, and Monsanto Canada to 

establish a comparative brush-control trial in New Brunswick. The problem 
T addressed is that there are too few weed-control tools available in Canada 
! and those that are available leave serious gaps in our abilities to control 

certain weed species (i.e. sugar maple). The study attempts to address this 
m problem through demonstration and comparison of GARLON 4, TOUCHDOWN, VISION, 
\ M0N14420, and manual control as broad-spectrum, brush-control tools in both 

! conifer release and site preparation roles. 

f A study area was chosen on J.D. Irving freehold land 40 km north of 
i Predericton, New Brunswick. The area had been full-tree logged during the 

fall and winter of 1986/87 and was, at the time of treatment, dominated by 
P hardwood saplings and stump sprouts. Sugar maple is the predominant species 
i on the site, accounting for 43X of total hardwood density (40,000 stems/ha) 

and 35X of total crown area (5,700 mVha). Red maple, striped maple, yellow 
birch, hazel, white ash, mountain maple, and beech comprise the remaining 

hardwood cover on the site. 

In August 1987, the site was divided into sixty-six 40m x 25 m plots with 
P 10-m vegetation buffers between each. Within the center of each plot, twelve 
' subsample locations were established at 2.1-m intervals in a cross pattern, 

the center of each marking the future planting location of a crop tree and 
m focal point for future weed sampling. In late August 1987, black spruce 
| container stock was planted in 4 of the 12 subsamples in each plot. These 

trees were allowed to become established prior to treatment and will provide 
'release' data for the study. A further 24 trees (of similar stock) were 

P planted in each plot immediately after treatment in order to provide future 

I 'site prep' and growth response data. 

m Pre-treatment vegetation sampling took place in mid August of 1989. 
Brush data included measurements of stem density, crown area, crown volume, 
stem diameter, and basal area, by species. Herbaceous species were evaluated 
by height and percent cover. Crop data consisted of measurements of seedling 

r height and stem and crown diameter as veil as evaluations of health. 

Treatments consisted of 5 rates of each chemical, one manual control 
r treatment, and an untreated check plot. Each treatment was replicated 3 
• times in a randomized complete block design. Specific rates tested for 

VISION and M0N14420 were 0.250, 0,722, 1.193, 1.665, and 2.136 kg ae/ha. For 
m TOUCHDOWN, 0.232, 0.669, 1.106, 1.543, and 1.980 kg ae/ha were tested. 
I Pinally, for GARLON 4, 0.400, 1.260, 2.120, 2.980, and 3.840 kg ae/ha were 

tested. 
Chemical treatments were applied during the morning spray sessions of 

P September 4, 5, and 6, 1989. Three backpack C02 sprayers (R & D Sprayers, 

1 
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Inc., Hodel 4F), each equipped vith a FLOODJET KKLC-9 nozzle, were used for 
the applications. Vith a release height of 4.5m, these sprayers offered a "*] 
svath vidth of 9.5m and a droplet VHD of 1089 urn. Total volume of all 
applications vas 100 1/ha. 

A comprehensive evaluation of chemical deposit and environmental fate vas 1 
conducted by FPMI's Dean Thompson (FP-72). Readers are referred to Mr. 

Thompson's "Project FP-72 Herbicide Chemical Accountability 1989 Research 

Summary" in this document for a detailed description of this work. H 

Manual treatments vill be conducted vith a Husqvarna brush sav next June, 
after full leaf expansion. Veed and crop measurements vill be repeated in ^ 
August. ' 

Ongoing Operational Herbicide Research "H 

Last summer, FPMI vorked cooperatively vith the Nev Brunsvick Department 

of Natural Resources and Energy and Forestry Canada-Maritimes Region, to ««\ 

establish a trial designed to develop an improved-use strategy for VISION 

(glyphosate). The objectives and methodology of this study vere reported at 

the Sixteenth Annual Forest Pest Control Forum (Pitt, 1988). This July, all 

plots vere located and first-season herbicide efficacy, crop tolerance, and ^ 
crop grovth response data vere collected. Data analysis vill take place this 

vinter and reports vill be vritten as appropriate. 

References 

Pitt, D. G. 1988. Operational herbicide research conducted by FPMI in 1988. H 
Proceedings of the 16th Annual Forest Pest Control Forum, 
Forestry Canada, p 276-280. 
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Project Objective: **] 

To develop and validate analytical methods for the ; 

quantification of herbicide residues in environmental matrices 
and to implement such methods in laboratory and field research «®i 
experiments designed to elucidate the environmental fate and ' 
persistence of herbicides in Canadian forest ecosystems. 

Progress and Achievements During 1989: H 

a) Methodology Development (PP-72-1) 

Glvphosate l 

An HPLC-VIS analytical method for quantification of 

glyphosate and its major metabolite (AMPA) in a variety of „ 

environmental matrices has been developed, validated and 

published (Thompson et al, 1989. J. Assoc. Off. Anal. Chem. 
72:355-360). 

1 
Triclopyr I 

Analytical methods provided by DOW CHEMICAL INC. have been 

modified and validated for quantification of triclopyr (ester, i=, 

acid and pyridinol metabolite) residues in water and stream 

sediments, as well as on artificial deposit collectors. Further 

modifications to the GLC-ECD based method are being made to 

utilize capillary column chromatographic techniques, thereby ^ 
enhancing chromatographic resolution and sensitivity. Further 

validation of the technique for use on soils, foliage and bird 

seed is continuing. Following validation, the methods will form ^ 

the basis of a comprehensive report documenting analytical 

methods for triclopyr in natural matrices typical of Canadian 
forest environments. 

Metsulfuron methyl 

A GLC-ECD technique for quantification of metsufluron methyl 

residues in environmental substrates is currently in the final ^ 

stages of development. The technique relies upon the conversion 

of metsulfuron methyl to the hydrolytic product methyl-

2(aminosulfonyl)benzoate and is characterized by excellent ^ 

chromatographic resolution and low limits of detection (ppt). 

Following final modifications, the technique will be validated 

for quantification of metsulfuron methyl residues in water, soils 

and plant matrices. ^ 
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b) Environmental Fate Research (FP-72-2) 

lfuron methvl/Hexazinone - Greenvater Lake, Ont. 

A field experiment designed to investigate the aquatic fate 
and non-target phytotoxicity of metsulfuron methyl (ESCORT) and 
hexazinone (VELPAR) was successfully initiated as a cooperative 
venture between the Environmental Impact Project (FP-71) and FP-
72 in August, 1989. The completely randomized experimental 
design utilizes 125 m* enclosures or mesocosms, with 3 replicates 
of 4 concentrations of each chemical. Rates of application were 

established such that impact assessment could be approached using 
a concentration-response approach. Field sampling will be 

completed by November 30, 1989. Residue analysis as well as 
taxonomic identification and enumeration of periphyton, 

phytoplankton and zooplankton communities will continue 

throughout 1989-90. 

Comparative Brush Control - Porn Ridoe. New Brunswick 
A field trial was successfully established in September, 

1989 to investigate the efficacy and environmental fate of three 

formulations of glyphosate (VISION, TOUCHDOWN, MON 14420) and 
triclopyr butoxyethyl ester (GARLON 4). A description of the 
experimental design and rates of application have been described 
by D. Pitt (FP-54-2) in another section of this document entitled 

"Operational Herbicide Research Conducted by FP-54-2 in 1989". 
Environmental fate research conducted as a component of this 

trial included; 
i) verification of tank mix concentrations 

ii) assessment of the initial on target deposit to foliage 

of the predominant brush species on site (sugar maple) 
iii) determination of dissipation kinetics in foliage, 

thatch, organic and mineral soils for each chemical 
iv) determination chemical residue transport in association 

with leaf fall 

Sampling of sugar maple foliage and leaf litter have recently 
been completed, while sampling of soils and thatch will be 
terminated at time of freeze-up and will resume in the spring of 
1990, continuing until 1 full year post-application. Analysis of 
tank mix concentrations and initial deposit on artificial deposit 
collectors have been completed. Residue analysis in foliage, 
thatch and soil samples is currently ongoing. Results of this 
research will provide a comprehensive data base pertaining to the 

environmental fate of these compounds in the terrestrial 
compartments of an Acadian forest ecosystem. 
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Update on Previous Research Activities 

Glyphosate Drift and Off-Target Deposit - Thessalon. Qnt. 

A field research experiment quantifying the amount of 
airborne herbicide and off-target deposit resulting from aerial 
applications of glyphosate (ROUNDUP) using a fixed-wing aircraft 
and Thru-Valve Boom (TVB) dispersal system has been completed. 

The degree of off-target drift and deposit as correlated with 
various meteorological conditions was assessed, details of the 
study and results have been compiled by Dr. N. Payne (FP-62) and 

recently submitted for publication in the journal - Atmospheric 
Environment. 

Glyphosate Improved Use - Fredericton. N.B. 

An operational research trial designed to investigate 

strategies for improved-use of glyphosate was conducted in 1987 

as a co-operative venture involving FP-54-2, FP-72, New Brunswick 

Department of Natural Resources and Energy and Forestry Canada -

Maritimes Region. On-target deposition of glyphosate resulting 

from applications using a conventional boom and nozzle system 

(D10-45/46) and MICRONAIRE (AU5000) atomizers was determined 

using artificial deposit collectors. Results of on-target 

deposit analyses will be used in conjunction with first-season 

herbicide efficacy, crop tolerance and crop-growth response data 

collected in July 1989, to develop dose-response curves allowing 

accurate determination of rates required for effective weed 

control and acceptable growth response in the crop. 

Triclopyr Environmental Fate - Dora Creek, Ont. 

In August 1987, the environmental fate and impact of 

triclopyr butoxyethyl ester in a first-order boreal forest stream 

was investigated by applying the herbicide to 88 ha section of 

the watershed and involving a direct application to the stream 

surface for a distance of 3.8 km. Actual application rates 

measured at two sampling sites within the target zone ranged from 

3.35 to 3.99 kg/ha a.e. (i.e. an average of 96% of proposed 

maximum label rate of 3.84 kg/ha a.e.). Residues of triclopyr as 

the parent butoxyethyl ester (TBEE), free acid (TRI) and 

pyridinol metabolite (PYR) were quantified in stream water, 

sediments, aquatic plants and fish tissues for a period of one 

year post application. Maximum residues of TBEE (0.35 ppm) and 

TRI (0.14 ppm) in stream water occurred immediately following 

overspray and dissipated rapidly, reaching levels below 

quantification limits within 72 hrs post-application. 

Aquatic plants taken from the midstream (oversprayed) site were 

characterized by high total triclopyr residues (128-235 ug/g dry 

mass) relative to those taken from a site immediately downstream 

from the target zone (6.7-8.2 ug/g dry mass), residues in aquatic 

plants dissipated rapidly. No residues of TBEE or PYR occurred 

in stream sediments and only one sample was positive for TRI. 

Quantifiable residues (total triclopyr) were found in streamwater 

in association with the first storm event which occurred 2 days 

346 



post-application, but not with subsequent storm events. A 

journal publication detailing the aquatic environmental fate 

aspects of the study is in preparation and targeted for 

publication in early 1990. Data generated from this research 

will allow accurate assessment of the risk to aquatic organisms 

as related to accidental overspray of a typical boreal forest 

stream. 

Metsulfuron methvl Environmental Fate - Nassau Township, Ont. 

Metsulfuron methyl (ESCORT) is the most recent experimental 

herbicide targeted for use in Canadian forestry. A comprehensive 

investigation of the environmental behaviour of this compound 

utilizing both laboratory and field experimental techniques was 

initiated in 1988 and is continuing. Laboratory experiments 

dealing with soil persistence and leaching are complete, 

statistical analysis is ongoing. Field experiments to 

investigate the environmental fate and impact of metsulfuron 

methyl in the boreal forest ecosystem were initiated in August 

1988, with one year sampling completed in August, 1989. Residue 

analyses of field samples is pending finalization of the 

analytical method described above. 
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Operational Herbicides Research Conducted by FP-54-1 in 1989 

Phillip E. Reynolds 

FP-54 (formerly Herbicides Field Efficacy) was reorganized into tvo nev 

studies (FP-54-1, Weed and Crop Bcology and FP-54-2, Operational Use 
Strategies) in March 1989. FP-54 is currently designated Management of 

Competing Vegetation. The future objective of FP-54-1 is: 

"To conduct and cooperate in operational site preparation and conifer 

release studies. Canadian silvicultural data relating to operational veed 

control efficacy, crop tolerance, plant succession, and crop grovth 

response vill be generated as a basis for evaluating crop survival and 
yield in relation to competition between crop and noncommercial forest 

species. Bmphasis vill be placed on evaluation of biological and 

ecological factors affecting operational veed control performance." 

Since the last Pest Forum, FP-54-1 has focused its efforts on publishing 

previous research relating to the Carnation Creek glyphosate study. Additional 

eastern Canada crop grovth data has been collected, analyzed, and is currently 

in preparation for journal publication. Research conducted by FP-54-2 in 1989 

is described in an accompanying report. 

Western Canada 

Carnation Creek publications appearing in 1989 include the following. 

Additional journal articles have been submitted or are in preparation. 

Reynolds, P.E. (Bd.). 1989. Proceedings of the Carnation Creek Herbicide 

Workshop. Canada/British Columbia Governments, Victoria, British, 

Columbia. FROA Report 063, 349 p.(ISSN 0835 0752; ISBN 0-7726-0917-9). 

Reynolds, P.E., J.C. Scrivner, L.B. Holtby and P.D. Kingsbury. 1989. An 

overviev of the Carnation Creek herbicide study: historical perspective, 

experimental protocols and spray operations, p. 15-26. In P.E. Reynolds 

(Ed.) Proceedings of the Carnation Creek Herbicide Workshop. 

Canada/British Columbia Governments, Victoria, British Columbia. FRDA 

Report 063, 349 p. 

Feng, J.C, D.G. Thompson and P.E. Reynolds. 1989. Fate of glyphosate in a 

Canadian forest stream ecosystem, p. 45-64. In P.E. Reynolds (Ed.) 

Proceedings of the Carnation Creek Herbicide Workshop. Canada/British 

Columbia Governments, Victoria, British Columbia. FRDA Report 063, 349 p. 
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Payne, N., J.C. Feng and P.B. Reynolds. 1989. Off-target deposit measurements 
and buffer zones required around water for various aerial applications of 
glyphosate, p. 88-109. In P.E. Reynolds (Ed.) Proceedings of the Carnation 
Creek Herbicide Workshop. Canada/British Columbia Governments, Victoria 
British Columbia. FRDA Report 063, 349 p. 

Reynolds, P.E., D.G. Pitt, R. Whltehead and K. King. 1989. Three-year r'' 
herbicide efficacy, crop tolerance and crop growth response results for a 
1984 glyphosate conifer release trial at Carnation Creek, British 

Columbia, p. 141-167. In P.B. Reynolds (Ed.) Proceedings of the Carnation ^ 
Creek Herbicide Workshop. Canada/British Columbia Governments, Victoria, 
British Columbia. FRDA Report 063, 349 p. 

Reynolds, P.E., J.C. Scrivener, L.B. Holtby and P.D. Kingsbury. 1989. A "1 

summary of Carnation Creek herbicide study results, p. 322-334. In P.E. 

Reynolds (Ed.) Proceedings of the Carnation Creek Herbicide Workshop. 
Canada/British Columbia Governments, Victoria, British Columbia. FRDA ^ 
Report 063, 349 p. 

Eastern Canada ^ 

FP-54-1 has published a number of articles relating to eastern Canada 

herbicides site preparation research within 1988 and 1989. Additional articles m 
are scheduled for publication in 1990. A list of these papers relating to 

hexazinone, sulfometuron, and metsulfuron research in New Brunswick and 
Ontario follows: ^ 

Reynolds, P.E., D.G. Pitt and H.J. Roden. 1989. Herbicide efficacy and crop 

tolerance after fall soil treatment with liquid and granular hexazinone. ^ 

Proceedings of the Northeastern Weed Science Society, Supplement, Vol. 43: 

30-36. 

Reynolds, P.E., D.G. Pitt and H.J. Roden. 1989. Crop tolerance after spring 

soil treatment with hexazinone, sulfometuron-methyl and 

metsulfuron-methyl. Proceedings of the Northeastern Weed Science Society, 
Supplement, Vol. 43: 51-57. ^ 

Reynolds, P.E., D.G. Pitt and H.J. Roden. 1989. Herbicide efficacy and crop 

tolerance after summer foliar treatment with sulfometuron-methyl and ^ 

metsulfuron-methyl. Proceedings of the Northeastern Weed Science Society, 
Supplement, Vol. 43: 44-50. 

Pitt, D.G., P.E. Reynolds and N.J. Roden. 1989. Crop tolerance and herbicide 

efficacy after site prep with liquid and dry-flovable hexazinone 

formulations. Proceedings of the Northeastern Weed Science Society, 

Supplement, Vol. 43: 37-43. ^ 
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1 Reynolds, P.E. 1988. Prognosis for future herbicide use in Canada. Canadian 
Forest Industries Magazine 108(2): 35-42. 

r Reynolds, P.B., D.G. Pitt and M.J. Roden. 1988. Weed efficacy and crop 
1 tolerance after site preparation with liquid and granular hexazinone 

formulations. Proceedings of the Northeastern Weed Science Society, 

P Supplement 42: 74-78. 

Reynolds, P.B., D.G. Pitt and M.J. Roden. 1988. Weed efficacy and crop 
f* tolerance after site preparation with sulfometuron-methyl and 
| metsulfuron-methyl. Proceedings of the Northeastern Weed Science Society, 

Supplement 42: 63-67. 

P Pitt, D.G., P.E. Reynolds and M.J. Roden. 1988. Weed efficacy after site 
' preparation with liquid and dry-flovable hexazinone formulations. 

Proceedings of the Northeastern Weed Science Society, Supplement 42: 

f 58-62. 

Pitt, D.G., P.E. Reynolds and H.J. Roden. 1988. Growth and tolerance of white 
P spruce after site preparation with liquid hexazinone. Proceedings of the 
I Northeastern Weed Science Society, Supplement 42: 41-47. 

Reynolds, P.E. and M.J. Roden. 1990. Black spruce mortality three to four 
r years after site prep with sulfometuron, metsulfuron, and hexazinone. 

Proceedings of the Northeastern Weed Science Society, Supplement, Vol. 44. 

In Press. 

I Reynolds, P.E. and M.J. Roden. 1990. Effect of various chemical site prep 
treatments on free-to-grow status of black, spruce. Proceedings of the 

— Northeastern Weed Science Society, Supplement, Vol. 44. In Press. 

Reynolds, P.E., M.J. Roden and D.G. Pitt. 1990. Growth and health of white 
spruce after hexazinone site prep and subsequent glyphosate release. 

f* Proceedings of the Northeastern Weed Science Society, Supplement, Vol. 44. 

! In Press. 

m Reynolds, P.E., M.J. Roden and D.G. Pitt. 1990. Black spruce health and 
1 mortality two years after site prep with liquid and dry-flowable 

hexazinone formulations. Proceedings of the Northeastern Weed Science 

Society, Supplement, Vol. 44. In Press. 

I Reynolds, P.B., D.G. Pitt, M.J. Roden, R. Wellman, J.E. Wood and P.W. von 
Althen. 1990. Performance of liquid and granular hexazinone formulations 

p on silty sand and sandy soils in northern Ontario I. Herbicide efficacy. 
[ Proceedings of the Northeastern Weed Science Society, Supplement, Vol. 44. 

In Press. 
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Wood, J.B., P.¥. von Althen, P.E. Reynolds, D.G. Pitt and M.J. Roden. 1990 
Performance of liquid and granular hexazinone formulations on silty sand 
and sandy soils in northern Ontario II. Crop tolerance. Proceedings of the 
Northeastern Weed Science Society, Supplement, Vol. 44. In Press. 

Individuals or organizations having further questions about this research 
should contact P. Reynolds at PPMI or telephone (705) 949-9461. 

•*, 
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I 

NEWFOUNDLAND 

AERIAL HERBICIDE SPRAY PROGRAM 

(Prepared by I.N. Downton, Acting Director - silviculture) 

(Presented at Pest Control Forum, Ottawa, Nov. 14-16, 1989) 
(by H. Crummey) 

The productive forest area of the Island is only thirty-eight 
percent (38 %) of the land area. The recent outbreak of the Spruce 
Budworm and the ongoing outbreak of the Hemlock Looper have further 
reduced our available resource, necessitating more intensive forest 
management. silviculture treatment has involved approximately 
100,000 hectares since 1975 and includes around 25,000 hectares in 
plantations and 45,000 hectares in pre-commercial thinning. On 

going annual spruce plantings and fir thinnings are expected to 
involve about 5 000 hectares each, which equates to about two-

thirds of the yearly commercial cutting. 

Aerial herbicide trials (experimental/semi-operational) have 

been carried out since 1984 under Forestry Agreements and in 
conjunction with the pulp and paper industry. A total of 6,807 

hectares have been treated up to and including 1989. in 1984, the 
Provincial Government required an environmental assessment under 

the Environmental Assessment Act. This assessment had been on 

going since that time and was completed in 1988. The components 
of the assessment included extensive literature review, public 

consultation, original research in buffer zones and salmonid 
toxicity, and the development of a herbicide operators manual. The 
assessment has been accepted by Government and the program has 
passed from the experimental stage to the operational stage. 

The Department of Forestry and Agriculture can now conduct 

aerial herbicide programs subject to the annual provisions of an 
operators licence from the Provincial Department of Environment and 

Lands with the following conditions as per the assessment. 

1) maximum area of about 6,000 hectares per year (subject to 

some flexibility depending on requirements for treatment) 

2) only helicopter used with Simplex hardware using boom 

and nozzle spray gear 

3) only glyphosate permitted at 3 to 6 litres per hectare 

in 39 - 41 litres of water 

4) minimum 44 metre buffer zone required around sensitive 

sites - (eg) fish streams 

5) stringent human and environmental safety and security 

are maintained on mixing and loading sites 

The intent is to use aerially applied herbicides in post 

establishment plantation management and in some special site 
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preparations. It is expected that not more than 3,000 to 4,000 
hectares per year will require treatment with glyphosate in the 
near future. The two paper companies will be given their own 
licences for the first time in 1990. This means that this 
treatment is accepted as are other silviculture treatments and 

there is no strong reliance on the Crown to be the lead agency. 

SUMMARY OF AERIAL HERBICIDE SPRAY - NEWFOUNDLAND 1984-89 

* S = Site preparation 

P = Plantation release 

c = Conifer release 
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USB OF HERBICIDES IN COMBINATION WITH OTHER TREATMENTS TO ERADICATE 

"1 
KALMIA OH SOFTWOOD CUTOVERS 

by 

Titos, B.D., W.J. Meades and B.A. Roberts 

Sheep laurel (Kalmia angustifolia) appears to seriously retard 

the growth of natural regeneration and planted black spruce on cutovers 

in central Newfoundland. The Newfoundland and Labrador Region, forestry ^ 

Canada in collaboration with the Provincial Department of Forestry and 

Agriculture have designed an experiment to determine the best silvicul- "^ 

tural solution to this problem. The experiment consists of a factorial 

design using scarification, herbicides and fertilization treatments for 

three species of planting stock (black spruce, jack pine and European ™ 

larch). 

In July 1989 the herbicides triclopyr and hexazinone were **"* 

applied to eradicate Kalmia in preparation for planting in the spring of 

1990. If the eradication is successful and trees show significant re 

sponse a separate experiment specifically aimed at finding the best herb- _ 

icide(s) and dosage combination will be initiated. Further particulars -

are available in a file report upon request. ^ 
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III. REGULATORY CONSIDERATIONS/CONSIDERATIONS SUR LA 

REGLEMENTATION 

r 
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UPDATE ON THE REGISTRATION REVIEW PROCESS 

G. Leblond 

RATIONALE FOR REVIEW TEAM 

• INS I STANCE BY ALL MAJOR STAKEHOLDERS INCLUDING FARMERS, 

FORESTERS, ENVIRONMENTALISTS, LABOUR, PUBLIC HEALTH, AND 

CONSUMER GROUPS, FEDERAL AND PROVINCIAL REGULATORS, AND 

PESTICIDES MANUFACTURERS, OF THE NEED FOR A THOROUGH INDE 

PENDENT REVIEW OF THE FEDERAL PESTICIDES REGISTRATION PRO 

CESS; 

•A NUMBER OF SIGNIFICANT STUDIES/REPORTS RECOMVEND CHANGES 

TO THE CURRENT SYSTEM, INCLUDING: 

- LAW REFORM COMMISSION REPORT 

- REPORTS BY STANDING COMMITTEES OF THE SENATE 

AND THE HOUSE OF COMMONS 

- ALACHLOR REVIEW BOARD REPORT 

- AUDITOR GENERAL'S REPORT (1988) 
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COMPOSITION OF REVIEW TEAM 

3 Federal Government Representatives 

> assistant deputy minister, agriculture canada 

> assistant deputy minister, environment canada 

> assistant deputy minister, health & welfare canada 

3 Manufacturer / Formulator Representatives 

> 2 from the crop protection institute of canada (cpic) 

> 1 from canadian manufacturers of chemical specialties (cmcs) 

r 3 User Groups Representatives 
i 

2 FROM THE CROP PROTECTION ADVISORY COMMITTEE (CPAC) 

TO THE CANADIAN FEDERATION OF AGRICULTURE (CFA) 

AND THE CANADIAN HORTICULTURAL COUNCIL (CHC) 

1 REPRESENTATIVE FROM A FORESTRY CAUCUS 

3 Environmental Representatives 

> 2 FROM THE CANADIAN ENVIRONMENTAL NETWORK (CEN) 

> 1 REPRESENTING ALTERNATIVES TO SYNTHETIC PESTICIDES 

3 Public Sector Representatives 

> CANADIAN LABOUR CONGRESS (CLC) 

> CONSUMER'S ASSOCIATION OF CANADA (CAC) 

> 1 REPRESENTATIVE FROM CANADIAN PUBLIC HEALTH 

ASSOCIATION (CPHA) AND CANADIAN MEDICAL ASSOCIATION (CMA) 
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Issues 

1. THE LOCUS OF THE FEDERAL DECISION-MAKING AUTHORITY FOR REGULA 
TING PESTICIDES. 

2. THE EXTENT AND CAUSE OF BACKLOGS IN REGISTERING NEW PRODUCTS. ^ 

3. EFFECTIVENESS OF THE EXISTING MINOR USE OF PESTICIDES PROGRAM. 

4. THE ROLE OF RISK MANAGEMENT PRINCIPLES IN MAKING REGULATORY n 
DECISIONS. 

5. THE CRITERIA USED TO ASSESS THE HUMAN HEALTH AND ENVIRONMENTAL ■*» 
IMPACTS OF PESTICIDES. 

6. THE ROLE OF THE PUBLIC IN THE REGISTRATION PROCESS. 

7. A: REGULATION OF ALTERNATIVES TO TRADITIONAL SYNTHETIC PEST 
CONTROL PRODUCTS. 

B: WITHIN THE REGULATORY PROCESS, INCENTIVES FOR SAFER, MORE ^ 
EFFECTIVE AND MORE ECONOMICAL ALTERNATIVES TO TRADITIONAL 
SYNTHETIC PEST CONTROL PRODUCTS. 

8. THE INTERIM REGISTRATION POLICY, PRODUCT SPECIFIC REGISTRA 
TION II. 

9. A: PRICING. ^ 

B: AVAILABILITY OF PEST CONTROL PRODUCTS 

10. A: COORDINATION AND COOPERATION BETWEEN CANADA AND THE UNITED *"* 
STATES. 

B: SCHEDULE 7 TO THE CANADA - U.S. TRADE AGREEMENT. r^ 

11. COORDINATION AND COOPERATION WITH THE PROVINCES. 

12. COORDINATION OF PEST CONTROL PRODUCTS REGULATIONS WITH WORKPLACE *i 
HAZARDOUS MATERIALS INFORMATION SYSTEM. 

13. TEMPORARY REGISTRATIONS. ^ 

14. A: APPEAL PROCEDURES. 

B: CANCELLATION AND SUSPENSION PROVISIONS OF THE REGULATIONS. ^ 

15. REEVALUATION, INCLUDING THE CLASSIFICATION SCHEME. 

16. ENFORCEMENT PROGRAM AND PENALTY PROVISIONS. "I 

17. RESEARCH PERMITS. 

18. LABELLING. ^ 

19. ONGOING REVIEW MECHANISMS TO ENSURE THAT THE REGULATORY PROCESS 
CAN ADAPT QUICKLY AND FAIRLY TO CHANGING NEEDS AND CONDITIONS. ^ 

20. FEDERAL RECORD KEEPING. 

(Ml 
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PESTICIDE REGISTRATION REVIEW 

TERMS OF REFERENCE 

Purpose 

recognizing the principles of sustainability, the purpose of 

the review team is to formulate recomvendations for the minis 

ter of agriculture to adapt the pesticides registration process 

to changing policies and conditions with a view to ensuring the 

efficient federal regulation of pest control products that mini 

mize the risk of harm to human health and the environment while 

MEETING THE NEEDS OF THE STAKEHOLDERS. 
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WORKPLAN FOR REVIEW TEAM 

- 1 TO 3 DAYS OF MEETINGS EACH MONTH BETWEEN JUNE, 1989 AND 

JUNE, 1990 TO DEAL WITH ISSUES OF CONCERN; 

- PRELIMINARY DRAFT REPORT FOR DISTRIBUTION TO GENERAL PUBLIC 

BY SPRING, 1990; 

- PUBLIC MEETINGS IN THE FALL, 1990; 

- FINAL REPORT WITH RECOMVENDATI ON IN DECEMBER, 1990; 

- PUBLIC TO HAVE OPPORTUNITY FOR INPUT, INCLUDING ACCESS TO 

INFORMATION ABOUT THE PROCESS AND SUBSTANTIVE ISSUES, 

THROUGHOUT THE PROCESS. 
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PRINCIPLES FOR IDEAL REGISTRATION SYSTEM 

1. OPEN 

2. PROTECTION OF HEALTH, SAFETY AND ENVIRONMENT 

3. ACCOUNTABLE / RESPONSIBLE / EFFICIENT / FAIR / EQUITABLE 

4. RESPONSIVE / ADAPTIVE 

5. INCREASE ACCESS TO ALTERNATIVE PEST MANAGEMENT 

STRATEGIES THAT REDUCE RISK OF HARM TO HEALTH 

AND ENVIRONMENT 

6. SUPPORT THE DEVELOPMENT OF POLICIES THAT ASSIST 

ECONOMIC VIABILITY/COMPETITIVENESS OF FARM/FORESTRY/ 

FISHERIES 
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Report to the Forest Pest Control Forum - H 
Fenitrothion Special Review 

R.G. Taylor n 

In March 1989, Environment Canada published a comprehensive 

review of the literature titled The Environmental Effects of 

Fenitrothion Use in Forestry (Environment Canada, Conservation -**i 
and Protection, Atlantic Region). 

The review concluded that the use of fenitrothion under current ^ 

use patterns and conditions in forest spraying is causing, or ^ 
has the potential to cause, considerable adverse environmental 

impact, specifically with respect to ecological processes 

associated with pollinating insects, song birds and aquatic "^ 

organisms. 

These effects include: ^ 

a) population decreases in honeybees and wild bees with a 

consequent disruption of plant sexual reproductive success; 

b) significant mortality among forest songbirds as well as H 
sublethal effects which may impair reproductive success; 

c) some effects on aquatic invertebrates and fish populations. 

Although information on the impact of fenitrothion on aquatic 

systems has led to the general conclusion that direct toxicity 

to fish is unlikely, the accumulated evidence indicates that ,» 

the use of fenitrothion in forest ecosystems produces 

reductions in aquatic invertebrate populations and may result 

in sublethal effects upon fish. 

However, fenitrothion has been a valuable insecticide to _ 

provincial and private forest pest managers in protection 

operations designed to reduce defoliation of forest trees ^ 

caused by insects, particularly the insect damage caused by the 

Eastern Spruce budworm and Eastern hemlock looper. Although 

total fenitrothion use has decreased significantly in recent _ 

years in favour of the more environmentally acceptable 

microbial insecticide Bacillus thuringiensis (fi.£.), it has — 

remained an important option in control programs partly due to 

higher costs and inconsistent results of the B.£. alternative. H 

In response to these concerns, the Pesticides Directorate will 

be announcing a special review of fenitrothion. The scope of ^ 

the special review will be consideration of environmental 

effects and benefits of fenitrothion use in forest management. 

An announcement formally beginning the process will likely be "^ 
issued early in 1990 and the process will follow the 

consultative discussion/decision document approach. 

RT/aw 
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CPPA ACTIVITY UPDATE 

Four CPPA Policy Statements 

J.P. Martel 
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The Pulp and Paper Industry of Canada 

ENVIRONMENTAL STATEMENT 

The Pulp and Paper Industry of Canada shares with all Canadians important 

responsibilities to the environment in which we live and work. It supports the 

responsible stewardship of resources, including forests, fish and aquatic habitat, 

wildlife, air, land and water. Responsible stewardship makes possible sustained 

economic development. In this spirit, the industry believes that a set of principles 

should govern its attitude and action in environmental matters. As endorsed by the 

member companies of the Canadian Pulp and Paper Association, these are as 

follows: 

m The companies commit themselves to excellence in sustained yield forestry 

and environmental management, and will conduct their business in a responsible 

manner designed to protect the environment and the health and safety of 

employees, customers, and the public. 

■ The companies will assess, plan, construct, and operate facilities in compliance 

with all applicable regulations. 

m Forest resources will be managed and protected for multiple use and sustained 

yield. 

h Beyond or in the absence of regulatory requirements, the companies will apply 

sound management practices to advance environmental protection and minimize 

environmental impact. 

m The companies will promote environmental awareness amongst employees 

and the public, and train employees in their environmental responsibilities. 

■i The companies will report regularly to their Boards of Directors on their 

environmental status and performance. 

m The industry will work with governments in the development of regulations 

and standards based on sound, economically achievable technologies, and the 

analysis of environmental impact. 

h The industry will continue to advance the frontiers of knowledge in 

environmental protection through the support of scientific research and, as 

appropriate, apply such knowledge at its facilities. 
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L'industrie canadienne des pates et papiers 

ENONCE SUR L'ENVIRONNEMENT 

Uindustrie canadienne des pates et papiers partage, avec tous Us Canadiens, une 

responsabilite importante envers le milieu de vie et de travail. Elle encourage unegestion 

responsable de la ressource: foret, habitat aquatique et poissons, faune, air, tern et eau. 

Cette gestion responsable rend possible un developpement economique soutenu. Dans cette 

optique, Vindustrie croit qu'un ensemble de principes doitgouverner son attitude et son 

action dans les questions d'environnement. Ces regies, enterinees par les membres de 

I 'Association canadienne des producteurs de pates et papiers, sont les suivantes: 

h Les societes s'engagent a l'excellence pour un rendement soutenu de la foret et pour une 

saine gestion de l'environnement, et elles dirigeront leurs affaires d'une fac,on responsable 

afin de proteger cet environnement ainsi que la sante et la securite des travailleurs, des 

clients et du public. 

■i Les societes verront a revaluation, la planification, la construction et l'exploitation 

d'installations conformes a toutes les regies applicables. 

h Les societes s'engagent a amenager et a proteger la foret afin d'en permettre un usage 

multiple et d'en assurer un rendement soutenu. 

■i Au-dela, ou en l'absence d'exigences reglementaires, les societes s'adonneront a de 

saines pratiques de gestion afin de faire avancer la protection de l'environnement et de 

minimiser l'impact sur le milieu. 

■ Les societes verront a sensibiliser les travailleurs et le public aux questions 

d'environnement, et elles formeront leurs employes a assumer leurs responsabilites a cet 

egard. 

m Les societes achemineront regulierement a leur Conseil d'administration un rapport sur 

l'etat de l'environnement et sur les progres realises. 

■i L'industrie travaillera, de concert avec les gouvernements, au developpement de normes 

et de reglements bases sur une technologie realisable economiquement et sur une analyse 

de l'impact sur l'environnement. 

m L'industrie poursuivra, par l'entremise de la recherche scientifique, sa quete de 

nouvelles connaissances relatives a la protection de l'environnement et, s'il y a lieu, mettra 

ces connaissances en application dans ses installations. 
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A STATEMENT 
BY THE PULP AND PAPER INDUSTRY 

FORESTS CONTROL OF COMPETING 

VEGETATION IN FORESTRY 

Prepared and issued by: 

Canadian 

Pulp and Paper 

Association 

Sun Life Building, 19th Floor 

1155 Metcalfe Street 

Montreal, Quebec 

Canada H3B 4T6 

Telephone (514) 866-6621 

Telex 055- 60690 

Fax (514) 866-3035 

or (514) 866-4863 

Additional copies of this publica 

tion, in English and in French, are 

available. 

An important aspect of maintaining produc 

tive forest resources is the task of establishing a 

new forest after harvest, fire or insect and disease 

infestations. When competing vegetation covers 

the forest floor or overgrows the young trees, 

depriving them of light and nutrients, they may 

not be able to reach the free growing stage. This 

situation is particularly acute in areas with more 

fertile soils. If the task of maintaining or enhan 

cing the yield of Canada's timber producing 

forest is to be successful, control of competing 

vegetation must be a priority. 

COMPETING VEGETATION 

Establishing a new forest may require prepa 

ration of the site; planting, natural or man-aided 

seeding; and later release of trees from unwanted 

competing vegetation. Initial site preparation and 

control of unwanted vegetation may be done by 

mechanical means, with fire, or with herbicides. 

Later, once crop trees are established, the release 

of the new forest from the retarding influence of 

competing vegetation is accomplished by manual 

and mechanical means as well as with herbicides. 

In the future, research may offer other practical 

technologies, including biological methods. The 

method of vegetation control chosen by a forest 

manager depends on safety, environmental 

impact, effectiveness and costs. 

Often herbicides are the only feasible means 

of vegetation control. When they are used, they 

generally are employed only once or twice 

during the 40- to 90-year growing cycle of a 

forest. Herbicides are applied in several ways: 

ground application, involving individual tree 

treatments and broadcast applications, or aerial 

spraying with fixed-wing aircraft and helicop 

ters. 

HERBICIDES 

In addition to forestry use, herbicides are used 

in agriculture, range management, horticulture, 

and in vegetation management on transportation 

and utility corridors, as well as in homes and 

gardens. Forest management applications 

account for less than one percent of all uses. 

At this time, only two herbicides — 2,4-D and 

glyphosate—are approved for aerial application 

in the forest environment. Several others may be 

applied from the ground. The number of herbi 

cides available for forestry use is inadequate to 

deal with the large variety of weed species and 

environmental conditions in Canada. Additional 

herbicides are required to ensure forest renewal; 

their registration should be given high priority. A 

commitment to support the necessary research 

and development is needed. 

REGULATING HERBICIDE USE 

Concerns about the use of herbicides in the 

forest have been expressed by the public. The 

pulp and paper industry believes that strong 

regulations at the federal and provincial govern 

ment levels are important safeguards for the 

public and the environment. The Canadian herbi 

cide registration process involves extensive test 

ing and expert review of new products. 

Provincial regulations control herbicide use in 

the forest. Environmental and health impacts 

PS) 
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continue to be monitored as the herbicide is 

used. No use is more closely regulated. 

The regulatory process of the Canadian 

government has many safeguards built into its 

testing and registration procedures. Registered 

herbicides have been evaluated and determined 

to be of acceptable risk, and safe when used in 

the manner prescribed by regulation. All herbi 

cides used in Canada must be registered by 

Agriculture Canada under the regulations of the 

Pest Control Products Act. Applications for new 

registrations are reviewed by the Federal 

Departments of Health and Welfare for health 

risks and Fisheries and Oceans regarding 

impacts on fisheries. Forestry Canada provides 

advice on the efficacy, impact and application of 

the herbicide, and Environment Canada reviews 

effects on wildlife, environmental contamination 

and disposal aspects. This stringent process 

involves substantial research, analysis and data 

submission. It takes many years and is very cost 

ly; full registration is not granted until it is com 

pleted. 

Approved herbicides must be applied by 

trained, qualified workers supervised by forestry 

experts in a manner specified by the federal, pro 

vincial, and local regulatory authorities. The 

method selected for any herbicide application is 

modified to compensate for proximity to settle 

ments or sensitive environments, and for wea 

ther and forest conditions. 

RESPONSIBLE MANAGEMENT 

Vegetation control is an essential phase of 

sound forest management and one of several 

indispensable tools needed to accomplish that 

control is herbicides. The pulp and paper indus 

try supports the development, testing, regulation 

and safe field use of herbicides for forest man 

agement purposes. Control of competing vegeta 

tion will help maintain or enhance the capacity of 

the forest to yield timber and provide jobs. 

Forests with impaired productivity are an econo 

mic drain on the nation and the region in which 

they are situated. 

Expenditures to regenerate forest lands are 

rapidly increasing because Canadians recognize 

the importance of the forest to the nation's fu- October 1989 

hire. If these investments in the future are to be 

successful, competing vegetation should be 

controlled through the responsible use of avail 

able safe technology, including approved herbi 

cides. 
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Un aspect important du maintien de la 

productivite des ressources forestieres est le 

renouvellement de la foret apres la recolte, 

l'incendie ou l'infestation par les insectes ou la 

maladie. Une vegetation competitive qui recouvre 

le site avant la plantation ou qui envahie les 

jeunes semis apres leur plantation, derobant 

lumiere et elements nutritifs, peut empecher que 

ces jeunes arbres parviennent au stade ou ils 

pourront croitre librement. Cette situation 

survient surtout dans les zones ou les sols sont 

plus fertiles. La reussite du maintien ou de 

l'amelioration du rendement de la foret 

productive canadienne depend fortement du 

controle de la vegetation envahissante. 

LA VEGETATION COMPETITIVE 

L'etablissement d'une nouvelle foret requiert la 

preparation du site; la plantation, l'ensemencement 

naturel ou artificiel; et le degagement ulterieur des 

arbres de la vegetation competitive. Avant la 

plantation, la preparation du site et le controle de 

la vegetation competitive peuvent etre fails par des 

moyens mecaniques, par le feu ou les phytocides. 

Une fois les plants mis en terre, le degagement de 

la nouvelle foret de l'effet retardataire de la 

vegetation competitive est accomplie par des 

moyens manuels et mecaniques ainsi qu'a 1'aide de 

phytocides. Dans l'avenir, la recherche decouvrira 

peut-etre d'autres technologies pratiques, tel les 

methodes biologiques. La methode de controle de 

la vegetation selectionnee par le forestier depend 

de la securite, de l'impact sur l'environnement, de 

l'efficacite et des couts. 

Souvent, l'emploi des phytocides est le seul 

moyen de controler la vegetation. Dans les cas ou 

ils sont utilises, ils sont employes qu'une ou deux 

fois au cours du cycle de 40 a 90 ans de la foret. 

Les phytocides peuvent s'appliquer de differentes 

faqons: par voie terrestre, induant le traitement 

individuel par arbre ou les traitements en plein ou 

generalises par voie aerienne, a l'aide d'avions ou 

d'helicopteres. 

LES PHYTOCIDES 

En plus de leur utilisation en foresterie, les 

phytocides sont utilises en agriculture, en 

amenagement des paturages, en horticulture, en 

amenagement paysager, dans les corridors de 

transport ainsi que dans les maisons et jardins. 

Les applications en amenagement forestier 

comptent pour moins de un pour cent de la 

totalite des phytocides dont on fait usage au 

Canada. 

Actuellement, seulement deux phytocides, le 

2,4-D et le glyphosate, sont homologues pour 

l'arrosage aerien dans l'environnement forestier. 

Plusieurs autres peuvent etre appliques par voie 

terrestre. 

Le nombre de phytocides disponibles pour 

usage forestier ne peut suffire a trailer la grande 

variete d'especes de plantes competitives et toutes 

les conditions environnementales du Canada. 

D'autres phytocides sont necessaires si Ton veut 

assurer le renouvellement de la foret. La priorite 

doit etre accordee a l'homologation de ces 

nouveaux produits. II faut s'engager dans la 

recherche et le developpement necessaire a leur 

mise au point. 
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UNE REGLEMENTATION DE L'UTILISATION 

DESPHYTOCIDES 

Le public exprime sa preoccupation concernant 

l'utilisation des phytocides dans la foret. 

L'industrie des pates et papiers croit qu'une 

reglementation ferme aux deux paliers de 

gouvernement fournit une protection essentielle 

pour le public et l'environnement. Le processus 

canadien d'homologation des phytocides 

comprend une periode etendue d'essais et l'etude 

des nouveaux produits par des experts. Les 

reglements provinciaux controlent l'utilisation des 

phytocides dans la foret. L'impact sur la sante et 

l'environnement fait l'objet d'un suivi en tout 

temps. 

Les procedures d'essais et d'homologation 

faisant partie de la reglementation du 

gouvernement canadien contiennent plusieurs 

mesures de protection. Grace a certains tests, on 

s'assure que les phytocides homologues 

representent un risque acceptable et qu'ils sont 

securitaires lorsqu'ils sont utilises de la faqon 

prescrite par le reglement. Tous les phytocides 

utilises au Canada doivent etre homologues par 

Agriculture Canada selon la Loi sur les produits 

antiparasitaires. Les demandes pour une premiere 

homologation sont etudiees par Sante et Bien-etre 

social Canada quant aux risques pour la sante, et 

par Peches et Oceans Canada quant a l'impact sur 

les pecheries. Forets Canada apporte ses conseils 

quant a l'efficacite, l'impact et les applications de 

ces produits en foresterie. Environnement Canada 

etudie les effete sur la faune et la contamination 

de l'environnement, ainsi que les questions 

relatives a l'elimination. La procedure est longue 

et couteuse; la pleine homologation n'est accordee 

que lorsque toutes les etapes ont ete franchies. 

II faut proceder a l'application des phytocides 

homologues selon les instructions specifies sur 

l'etiquette, ces dernieres sont approuvees lors du 

processus d'homologation federal. Les autorites 

provinciales exigent generalement un permis, et 

l'application doit etre faite par des techniciens 

qualifies, formes et supervises par des experts en 

application forestiere. Les methodes d'application 

et la superficie pulverisee sont modifiees afin de 

tenir compte de la proximite des regions peuplees, 

des milieux sensibles et des conditions 

meteorologiques. 

UN AMENAGEMENT RESPONSABLE 

Le controle de la vegetation competitive est 

une phase essentielle d'un sain amenagement 

forestier, et l'un des nombreux outils 

indispensables a la realisation de ce controle est 

l'utilisation de phytocides. L'industrie des pates et 

papiers appuie la mise au point, l'essai, la 

reglementation et l'usage securitaire en foret de 

ces produits. Le controle de la vegetation 

competitive aidera a conserver ou a ameliorer le 

rendement en matiere ligneuse de la foret et les 

emplois qui s'y rattachent. Les forets dont la 

productivity est freinee sont une perte 

economique pour le pays et la region ou elles sont 

situees. 

Les depenses pour regenerer les territoires 

forestiers augmentent rapidement car les 

Canadiens reconnaissent l'importance de la foret 

pour l'avenir de la nation. Afin d'assurer la 

rentabilite de ces investissements, il faut controler 

la vegetation en utilisant de faqon responsable la 

technologie securitaire disponible, y compris les 

phytocides homologues. 

Octobre 1989 
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Canada's forests have frequently been severe 

ly damaged by infestations of various insects, 

resulting in serious timber loss and reduced 

social, ecological and economic benefits from the 

forest resource. Long-term reduction of forest 

losses due to insect infestation can be accom 

plished through integrated pest management 

programs. Such programs require a balanced 

application of forest planning, silvicultural pract 

ices, and insect infestation control methods. 

INSECT INFESTATION 

Forest insect infestations have a negative 

impact on aesthetics, wildlife habitat, and recrea 

tional and environmental values as well as on 

timber production. Recent timber losses have 

averaged approximately 45 million cubic metres 

per year, or 25 to 30 percent of the timber volume 

harvested during the same period. 

In western Canada, a major disruption in the 

timber supply has been caused by pine and 

spruce bark beetles which have killed 10 million 

cubic metres of timber annually during the recent 

epidemic. In the East, the spruce budworm has 

been responsible for annual losses of 48 million 

cubic metres, roughly equivalent to 80% of the 

forest's annual harvest of 60 million cubic metres. 

In Cape Breton alone, 35 million cubic metres of 

softwood were destroyed in the most recent 

infestation cycle. This figure represents ten times 

the annual harvest of Nova Scotia. The pine and 

spruce bark beetles, the spruce budworm, and 

other native forest insects, as well as introduced 

species such as the gypsy moth, are causing 

significant damage to both newly-regenerated 

and old forests. Under certain conditions, dam 

aged timber can be salvaged. The integrated pest 

management approach may afford an opportuni 

ty to reduce these losses. 

In general, Canada's forests tend to be old; 

they are being harvested for the first time. 

Because some forests originated following large 

uncontrolled fires and insect infestations, they 

comprise large areas of similar-aged trees of a 

limited number of species. Forests of this type are 

highly susceptible to insect attack. The objective 

of integrated pest management is to lessen the 

risk of catastrophic damage by insects through 

the balanced use of all available insect control 

technology. Creating less susceptible forests is 

one aspect of integrated pest management. Forest 

management planning can schedule harvests to 

reduce risks and ensure a better mix of stand 

ages in the future. Through proper species selec 

tion and stand tending, silviculture will reduce 

the likelihood of widespread losses. Good moni 

toring programs will permit timely action. As in 

fire protection, prevention, early detection and 

rapid response to infestation are critical. The pro 

per and judicious use of biological and chemical 

insecticides for control are also indispensable ele 

ments of an integrated pest management pro 

gram. 

INSECTICIDES 

Insecticide usage is widespread: it includes 

home, horticultural, agricultural, forestry, and 

other industrial applications. In Canada, forest 

protection use accounts for less than four percent 

of the total amount of insecticides applied. 
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However, the economic value of insecticide use is 

great, since it substantially reduces tree mortality 

and prevents growth losses. Both of these factors 

influence the availability of timber now and in 

the future. 

Most insecticides now in use in the forest are 

biological (bacteria and viruses) or synthetic. 

They are generally applied to the forest by 

spraying from fixed wing aircraft or helicopters. 

A smaller portion is applied using ground spray 

methods when these are cost effective. The future 

will see the development of more biological 

control methods as well as continuing improve 

ments not only in insecticide application techno 

logy but also in pest management techniques to 

reduce insect population levels. 

REGULATING INSECTICIDE USE 

Public concern has been expressed regarding 

the use of insecticides in the forest. The pulp and 

paper industry believes that strong regulations at 

the federal and provincial government levels 

provide essential safeguards for the public and 

the environment. The Canadian pesticide regis 

tration process involves extensive testing and 

expert review of new products. Provincial regu 

lations control insecticide use in the forest. 

Environmental and health impacts continue to be 

monitored. 

The regulatory process of the Canadian 

government has many safeguards built into its 

testing and registration procedures. Through 

careful evaluation, registered insecticides have 

been determined to be of acceptable risk, and 

safe when used in the manner prescribed by 

regulation. All insecticides used in Canada must 

be registered by Agriculture Canada under the 

Pest Control Products Act. Applications for new 

registrations are reviewed by the Federal 

Departments of Health and Welfare for health 

risks and Fisheries and Oceans regarding 

impacts on fisheries. Forestry Canada provides 

advice on efficacy, impact and applications of 

forestry insecticides, while Environment Canada 

reviews effects on wildlife, environmental conta 

mination and disposal matters. This stringent 

process involves substantial research, analysis 

and data submission. It takes many years and is 

very costly; full registration is not granted until 

the process is completed. 

Approved insecticides must be applied in a 

manner specified on the product label, which is 

approved under the federal regulatory process. 

Provincial authorities generally require permits, 

and application must be carried out by trained, 

qualified workers supervised by forestry experts. 

Methods and location of insecticide use are 

modified to compensate for proximity to settle 

ments and sensitive environments, as well as for 

weather and forest conditions. 

RESPONSIBLE MANAGEMENT~ 

Substantial losses of present and future timber 

resources and other forest values will occur if 

active protection programs are not undertaken. 

Integrated pest management is the long-term 

solution to minimize losses. All effective techno 

logy, including the use of federally-registered 

biological and chemical insecticides, should be 

available to the forest manager. The pulp and 

paper industry supports forest insecticide re 

search, development, testing for environmental 

and health risk assessment, a strong regulatory 

process, and supervised field use for forest 

management purposes. It also supports research 

into other practical pest management methods. 

The forest industry's objectives are to protect 

the existing forest and to maintain or enhance the 

long term productivity of Canada's forests. The 

use of effective and approved insect control tech 

niques and products is necessary to achieve these 

goals. It is not reasonable to ask Canadians to 

invest large sums of money to renew Canada's 

forests if the new and existing forests are not pro 

tected from insect attack. A healthy and produc 

tive forest is important to all Canadians, now and 

in the future. 

October 1989 

373 



ENONCE 
DE L'INDUSTRIE DES PATES ET PAPIERS 

FORET PROTEGEONS LA FORET CONTRE LES 

EPIDEMIES D'INSECTES 

Prepare el publie par 

L'Association canadienne 

des producteurs 

de pates et papiers 

Immeuble Sun Life, 19C elase 

1155, rueMetcalfe 

Montreal (Quebec) 

Canada H3B 4T6 

Telephone: (514) 866-6621 

Telex 055- 60690 

Tdlecopieur: (514) 866-3035 

ou (514) 866-4863 

Des exemplaires supplementaires de 

eel enonce, en franqais ou en anglais, 

son! disponibles sur demande. 

Les forets canadiennes ont souvent ete 

endommagees par divers insectes qui ont detruit de 

grandes quantites de bois. Ces pertes reduisent les 

avantages sociaux, ecologiques et economiques 

provenant de la ressource forestiere. On peut attenuer 

a long terme les pertes forestieres attribuables aux 

insectes en appliquant soigneusement les programmes 

de controle integre des ravageurs. Ces programmes 

exigent une integration equilibree de la planification 

forestiere, de la sylviculture et des methodes de 

controle des epidemies. 

EPIDEMIES D'INSECTES 

Les epidemies d'insectes ont un impact negatif sur 

l'esthetique de la foret, l'habitat faunique, les valeurs 

recreatives et environnementales, ainsi que sur la 

production de bois. Les pertes recentes de bois ont ete 

en moyenne de 45 millions de metres cubes par annee, 

soit l'equivalent de 25 a 30 pour cent du volume en 

bois recolte durant cette periode. 

Dans l'ouest du Canada, les dendroctones du pin et 

de l'epinette ont desequilibre l'approvisionnement en 

bois. Au cours de la derniere epidemie, ces insectes ont 

detruit 10 millions de metres cubes de bois. Dans Test, 

la tordeuse des bourgeons de l'epinette est responsable 

de pertes annuelles de 48 millions de metres cubes, 

soit presque ['equivalent de 80 pour cent de la recolte 

annuelle de 60 millions de metres cubes. Au Cap-

Breton seulement, 35 millions de metres cubes de 

resineux ont ete detruits lors de la derniere epidemie. 

Ce volume de bois represente dix fois la recolte 

annuelle de la Nouvelle-Ecosse. Les dendroctones du 

pin et de l'epinette, la tordeuse des bourgeons de 

l'epinette, insectes indigenes a nos forets, ainsi que 

d'autres especes exotiques, telle la spongieuse, sont 

extremement nuisibles a la foret mature et a la jeune 

foret regeneree. Sous certaines conditions, on peut 

recuperer le bois endommage. Cependant, le controle 

integre des ravageurs offre la possibility de reduire ces 

pertes. 

En general, les forets canadiennes sont agees; les 

arbres sont recoltes pour la premiere fois. Certaines 

forets se sont developpees a la suite de vastes 

incendies et d'epidemies d'insectes non controlees, 

elles sont formees de grands peuplements d'arbres 

equiennes composes de quelques essences seulement. 

Les forets de ce type sont hautement susceptibles aux 

attaques des insectes. L'objectif d'un programme de 

controle integre des ravageurs est de diminuer les 

risques de dommages catastrophiques causes par les 

insectes, au moyen de l'utilisation equilibree de toute 

la technologie disponible. La creation d'une foret 

moins susceptible est un aspect important d'un 

programme de controle integre des insectes. 

L'amenagement forestier permet de planifier le lieu 

et le temps des recoltes, reduisant ainsi les risques en 

creant une foret composee d'un melange de 

peuplements d'ages differents. Par une selection 

appropriee des essences et par les soins apportes aux 

peuplements, la sylviculture reduira la possibility de 

pertes etendues. De bons programmes de suivi 

permettront de prendre des mesures opportunes. 

Comme pour la protection de la foret contre le feu, la 

prevention, la detection native et la reponse rapide a 

l'epidemie sont critiques. L'utilisation appropriee et 

judicieuse d'insecticides chimiques et biologiques a 

l'interieur d'un programme de lutte est aussi un 

element indispensable d'un programme de controle 

integre des ravageurs. 

INSECTICIDES 

Les insecticides sont souvent utilises dans les 

residences, en horticulture, en agriculture, en foresterie 

et pour diverses utilisations industrielles. Au Canada, 
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les insecticides utilises pour la protection de la foret 

comptent pour moins de quatre pour cent de la totalite 

des insecticides dont on fait usage au Canada. 

Toutefois, la valeur economique de l'usage des 

insecticides est importante, puisque ces produits 

reduisent substantiellement la mortalite chez les arbres 

et pre viennent les pertes de croissance. Ces deux 

facteurs influencent l'approvisionnement en bois 

maintenant et dans l'avenir. 

La plupart des insecticides utilises dans la foret 

sont des produits biologiques (bacteries et virus) ou 

synthetiques. Us sont habiruellement pulverises sur la 

foret par des avions ou des helicopteres. Us sont 

quelquefois appliques par pulverisation terrestre 

lorsque cette methode s'avere rentable. Dans l'avenir, 

nous verrons la mise au point d'autres methodes de 

controle biologiques de meme que l'amelioration non 

seulement de la technologie d'application des 

insecticides, mais aussi des techniques de controle des 

ravageursqui reduisent les populations d'insectes. 

REGLEMENTATION DE L'USAGE DES 

INSECTICIDES 

Le public exprime sa preoccupation concemant 

l'utilisation des insecticides dans la foret. L'industrie 

des pates et papiers croit qu'une reglementation ferme 

aux deux paliers de gouvernement fournit une 

protection essentielle pour le public et 

i'environnement. Le processus canadien 
d'homologation des pesticides comprend une periode 

etendue d'essais et l'etude des nouveaux produits par 

des experts. Les reglements provinciaux controlent 

l'utilisation des insecticides dans la foret. L'impact sur 

la sante et I'environnement fait 1'objet d'un suivi en 

tout temps. 

Les procedures d'essais et d'homologation faisant 

partie de la reglementation du gouvernement canadien 

contiennent plusieurs mesures de protection. Grace a 

certains tests, on s'assure que les insecticides 

homologues represented un risque acceptable et qu'ils 

sontsecuritaires lorsqu'ils sont utilises de la facpn 

prescrite par le reglement. Tous les insecticides utilises 

au Canada doivent etre homologues par Agriculture 

Canada selon la Loi sur les produits antiparasitaires. 

Les demandes pour une premiere homologation sont 

etudiees par Sante et Bien-etre social Canada quant 

aux risques pour la sante, et par Peches et Oceans 

Canada quant a l'impact sur les pecheries. Forets 

Canada apporte ses conseils quant a l'efficacite, 

l'impact et l'application de ces produits en foresterie. 

Environnement Canada etudie les effets sur la faune et 

la contamination de I'environnement, ainsi que les 

questions relatives a relimination. Ce processus strict 

demande une recherche et une analyse substantielles, 
ainsi que la soumission de donnees exhaustives. La 

procedure est longue et coflteuse; la pleine 

homologation n'est accordee que lorsque toutes les 

etapes ont ete franchies. 

II faut proceder a l'application des insecticides 

homologues selon les instructions specifiers sur 

l'etiquette, ces dernieres sont approuvees lors du 

processus d'homologation federal. Les autorites 

provinciales exigent generalement un permis, et 

l'application doit etre faite par des techniciens 

qualifies, formes et supervises par des experts en 

application forestiere. Les methodes d'application et la 

superficie pulverisee sont modifiees afin de tenir 

compte de la proximite des regions peuplees, des 

milieux sensibles et des conditions meteorologiques. 

UN AMENAGEMENT RESPONSABLE 

Nous subirons des pertes considerables en bois et 

autres valeurs forestieres, maintenant et plus tard, si 

nous n'entreprenons pas des maintenant des 

programmes actifs de protection de la foret. Le 

controle integre des ravageurs est une solution a long 

terme visant a minimiser les pertes. Le forestier doit 

avoir acces a toute la technologie efficace, y compris 

l'utilisation d'insecticides chimiques et biologiques 

homologues par le gouvernement federal. L'industrie 

des pates et papiers appuie la recherche, la mise au 

point d'insecticides forestiers et les essais pour 

revaluation des risques pour la sante et 

I'environnement, un processus ferme de 

reglementation et la supervision des travaux en foret. 

Elle appuie aussi la recherche sur d'autres methodes 

pratiques de controle des insectes. 

L'objectif de l'industrie forestiere est de proteger la 

foret actuelle et d'en conserver ou d'en augmenter la 

productivite a long terme. L'usage de techniques et de 

produits approuves et efficaces de controle des 

ravageurs est essentielle a la realisation de ces objectifs. 

II n'est pas raisonnable de demander aux 

Canadiens d'investir d'importantes sommes d'argent 

dans le renouvellement de la foret, si les forets 

actuelles ou nouvelles ne sont pas protegees contre les 

insectes. Une foret saine et productive est importante 

pour tous les Canadiens, maintenant et dans l'avenir. 
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The Canadian pulp and paper industry 

believes that increased efforts must be made to 

protect Canada's forests from losses due to fire. 

Canada leads the world in the development of 

fire management technology and there have been 

significant regional successes in loss control. 

However, in some regions and during certain 

years, fire losses have been unacceptably high 

due to cyclical weather patterns, the stand condi 

tions and species composition of the Canadian 

forest, or the inability of fire control agencies to 

cope with the fire load. 

FOREST FIRE LOSSES 

Forest fires are caused by lightning strikes, 

human carelessness, and, in some cases, arson. 

The combination of high temperature, high 

winds, and low humidity, conditions favouring 

catastrophic loss, occur cyclically in different 

regions. Historically, when these extreme condi 

tions have occurred in an area of Canada, very 

high levels of losses have been experienced. 

During a recent period when the annual harvest 

averaged 160 million cubic metres, timber lost to 

fire was 80 million cubic metres per year, or the 

equivalent of 50 percent of the harvest. This 

situation demands better fire protection in the 

form of improved prevention, detection, initial 

suppression, and organization by the provincial 

forest services and by industry. This must be fol 

lowed by comprehensive and effective coordina 

tion at the provincial, national and international 

levels to relocate necessary suppression resources 

expediently. There is also a continuing need for 

greater public awareness to improve prevention 

and timely reporting of fires. 

FIRE IN FOREST MANAGEMENT" 

Fire has played a significant role in the history 

of the Canadian forest. Many of the highly-

valued softwood stands which now form the eco 

nomic base of the industry owe their origins to 

fire. As pioneer species, these trees colonize 

recently burned areas to create productive, even-

aged forests. In fact, through the silvicultural 

practice of controlled or prescribed burning, fire 

may be used today to help create conditions 

favourable to the regeneration of these same 

coniferous species. Controlled fires are also often 

used to reduce the danger of wildfire in drying 

harvest residues. Fire, used as a tool, can be 

beneficial to the forest; uncontrolled, it can cause 

unacceptable economic, recreational, wildlife, 

environmental and social losses. 

FIRE PREVENTION AND CONTROL 

In general, the primary responsibility for pro 

tecting the forest from fire rests with the owners 

and managers of the forest. For almost 90 percent 

of our productive forests, the owners are the pro 

vincial governments, which have primary res 

ponsibility for fire management programs. 

Industry cooperates both financially and opera 

tionally in prevention and suppression pro 

grams. The federal government is responsible for 

protection on federal lands, national parks, 

Indian reserves and the Territories, and has 
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contributed to provincial fire fighting capacity. 

The pulp and paper industry supports Parks 

Canada's policy of fighting all fires in national 

parks. The management of park ecosystems 

involves the use of controlled burns for forest 

regeneration. 

Through the cooperative Canadian 

Interagency Forest Fire Centre, the provincial 

and federal forest services coordinate the alloca 

tion of fire fighting resources to areas of greatest 

need. This system is also integrated with that of 

the United States. The Canadian Forestry 

Association and other conservation oriented 

groups are instrumental in informing the public 

of the need to prevent fire in the forest. All users 

of Canada's forests have a role to play in preven 

ting, reporting, and controlling wild fires. 

Owing to the nature and scale of its fire pre 

vention problem and the resulting need for effec 

tive large scale control capacity, Canada is an 

international leader in the development of fire-

related technology. Forestry Canada, in coopera 

tion with the provinces, is an important contribu 

tor in this field. Research programs include the 

analysis of fire behavior, the development and 

use of advanced prediction, detection and sup 

pression technology, and the development of 

prescribed fire techniques. Canada is also a lea 

der in the development of fire management 

equipment, especially water bombing aircraft, 

chemicals for forest fire control, and ignition 

devices for prescribed fire. Certain advanced 

Canadian fire management systems are exported 

to the world through the Maniwaki Technology 

Transfer Centre. 

PROTECTION FOR THE FUTURE 

The current effort to prevent, manage and 

control fires still must be improved. In addition 

to further advances in technology, a greater and 

more rapid response capability in periods and 

locations of high hazard, improved cooperation 

among provincial and federal control agencies 

and industry, and increased public awareness of 

the need to prevent fires must remain important 

priorities. Research to improve fire management 

must also be supported. 

Forest management in Canada has entered a 

new era of greatly expanded efforts to ensure 

regeneration and a productive forest for the fu 

ture. The first step in guaranteeing that future is 

better protection now: the result will clearly be 

worth the effort. Considerable effort is now being 

made to regenerate and tend a new forest. The 

risk of losing that new investment, the important 

older forest and those other social, ecological and 

economic benefits so much a part of Canada, can 

be greatly reduced through effective fire protec 

tion. 
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L'industrie canadienne des pates et papiers est 

d'avis qu'il faut faire encore plus d'efforts afin de 

proteger les forets canadiennes contre les pertes 

causees par le feu. Le Canada est un chef de file 

mondial dans la mise au point de la technologie de 

gestion des feux de foret et il a realise de grands 

progres dans la prevention des pertes a l'echelle 

regionale. Toutefois, dans certaines regions et 

durant certaines periodes, les pertes attribuables au 

feu ont ete beaucoup trop elevees. Les variations 

cydiques des conditions meteorologiques, l'etat 

des peuplements, la composition en essences, et 

l'incapacite des agences de lutte contre les 

incendies a repondre aux appels sont les 

principales raisons de ces pertes. 

PERTES ATTRIBUABLES AUX FEUX DE 

FORET 

Les feux de foret sont causes par la foudre, la 

negligence humaine et, dans certains cas, par des 

criminels. Une combinaison de temperatures 

elevees, de vents forts et d'un faible degre 

d'humidite contribuent a provoquer des pertes 

catastrophiques. Ces conditions reviennent de 

fagon cydique dans differentes regions. 

Historiquement, de lourdes pertes ont ete subies 

lorsque ces conditions extremes etaient observers 

dans une region du Canada. Au cours d'une 

periode recente, les pertes en bois attribuables aux 

feux de foret ont ete de 80 millions de metres cubes 

par annee soit l'equivalent de la moitie du volume 

en bois recolte annuellement. Cette situation exige 

une meilleure protection contre les feux de foret. II 

faut ameliorer la prevention, la detection, la 

suppression initiale rapide, et l'organisation des 

services forestiers des provinces et de l'industrie. 

Le suivi doit etre assure par une coordination 

efficace aux niveaux provincial, national et 

international, afin d'avoir rapidement acces aux 

ressources necessaires au controle des sinistres. II 

faut aussi continuer a sensibiliser le public a une 

meilleure prevention et a rapporter plus 

promptement tous debuts d'incendies. 

FEU ET AMENAGEMENT FORESTIER 

Le feu a joue un role important dans l'histoire 

de la foret canadienne. Beaucoup de peuplements 

resineux de grande valeur qui constituent 

maintenant la base economique de l'industrie, 

doivent leur naissance aux feux de foret. Les 

essences pionnieres colonisent les zones recemment 

brulees et creent une foret equienne productive. En 

effet, par la pratique sylvicole du brulage controle, 

on utilise aujourd'hui le feu pour aider a creer les 

conditions qui seront favorables a la regeneration 

de ces memes essences resineuses. 

Le brulage controle est aussi souvent utilise 

pour reduire les risques de feux de brousse lorsque 

les dechets de coupe sont sees. Le feu, en tant 

qu'outil de travail, peut etre benefique pour la 

foret, par contre, lorsqu'il est hors de controle, il 

peut causer d'enormes pertes economiques, 

recreatives, fauniques, environnementales et 

sociales. 

PREVENTION ET LUTTE CONTRE LE FEU 

En general, la responsabilite premiere de la 

protection de la foret contre le feu releve des 

proprietaires et des gestionnaires de la foret. Pres 
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de 90 pour cent de nos forets productives 

appartiennent aux gouvernements provinciaux qui 

sont responsables des programmes de lutte contre 

les feux de foret. L'industrie collabore a la fois 

financierement et de facpn operationnelle aux 

programmes de prevention et de lutte contre 

l'incendie. Le gouvernement federal est 

responsable de la protection des territoires 

federaux, des pares nationaux, des reserves 

indiennes et des Territoires, et il contribue au 

materiel provincial de lutte contre l'incendie. 

L'industrie des pates et papiers appuie la politique 

de Pares Canada de lutter contre les feux de foret 

qui se dedarent dans les pares nationaux. 

L amenagement des ecosystemes forestiers 

composant les pares exigent l'utilisation du brulage 

controle pour regenerer la foret. 

Par 1'entremise du Centre interservices des feux 

de foret du Canada, les services forestiers 

provinciaux et federaux coordonnent la repartition 

du personnel et du materiel de lutte contre 

l'incendie aux regions qui en ont le plus besoin. Ce 

systeme est aussi integre a celui des Etats-Unis. 

L'Association forestiere canadienne et d'autres 

groupes de conservation informent le public du 

besoin de prevenir le feu en foret. Tous les usagers 

des forets canadiennes ont un role a jouer dans la 

prevention, la detection et le controle des feux. 

Etant donne la nature et l'ampleur de son 

probleme de prevention des feux et, par 

consequent, du besoin d'un pouvoir de lutte 

efficace et adequat, le Canada est devenu un chef 

de file dans la mise au point de la technologie de 

lutte contre les feux de foret. Forets Canada, en 

cooperation avec les provinces, est un important 

collaborateur dans ce domaine. Les programmes de 

recherche comprennent l'analyse du comportement 

du feu, la mise au point et l'utilisation d'une 

technologie avancee de prevision, detection et 

suppression, et aussi le developpement de 

techniques de brulage controle. Le Canada est un 

chef de file dans la mise au point du materiel de 

lutte contre les feux de foret, surtout des avions-

citernes, des produits chimiques aidant au controle 

des feux et d'appareils de mise a feu pour le 

brulage controle. Certains systemes canadiens 

avances de gestion des feux sont exportes partout 

dans le monde par 1'entremise du Centre de 

transfert technologique de Maniwaki. 

PROTECTION POUR L'AVENIR 

Le travail actuel visant a prevenir, gerer et 

controler les feux de foret doit continuer. En plus 

d'ameliorer la technologie, une reponse plus rapide 

en periodes de risques eleves, une plus grande 

collaboration entre les organismes provinciaux, 

federaux et l'industrie ainsi qu'un public mieux 

sensibilise au besoin de prevenir les incendies, 

demeurent d'importantes priorites. La recherche 

visant a ameliorer la gestion des incendies doit 

aussi etre poursuivie. 

L'amenagement forestier au Canada est entre 

dans une nouvelle ere qui exige de plus grands 

efforts de regeneration pour assurer une foret 

productive pour l'avenir. Le premier geste a poser 

est une meilleure protection maintenant: la fin en 

justifiera clairement les moyens. Des efforts 

considerables sont consacres actuellement a la 

regeneration et aux soins apportes a la nouvelle 

foret. On peut, par une protection efficace contre 

les feux, reduire de beaucoup le risque de perdre 

nos investissements dans cette nouvelle foret en 

croissance. De plus, il est important de proteger la 

foret mature, source d'avantages sociaux, 

ecologiques et economiques. 
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P 17th Annual Pest Control Forum 

I November 14-15, 1989 

_ Forestry Canada 

I Forest Pest Management Institute 
L 

Overview of the Biorational Control Agents Program 

E. Kondo 

Although this report concentrates on FPMI's activities in 

p biological control agents, it must be emphasized that we are researching 

I pest management techniques which translates into attempting to provide 
forest managers with a broad range of control product options, be they 

_ biological or chemical, natural or synthetic, techniques for applying 
I these effectively, efficiently and with minimal impact on non-target 

1 components of the forest ecosystem, and a critical knowledge of their 
persistance and ultimate fate in the environment. 

{ The foregoing perspective must be kept in mind while reading this 
report. 

P Each year forest pests destroy on average 90 million cubic metres 
of commercial timber. Spruce budworm is by far the most important pest 

in Canada. Other significant pests are Mountain Pine Beetle, Hemlock 
P looper, Tussock Moths, Sawflies, Gypsy Moth, Jack Pine Budworm and 
! Forest Tent Caterpillar. Competing vegetation is another significant 

forest pest especially in regeneration programs. 

! The Forest Sector requirement for broad spectrum chemical 
1 pesticides to control major forest pests is on a collision course with 

the concerns of the environmental sector of the nation. 

I A responsible solution could be the alignment of the forest sector 
objective "to protect the forest resource from forest pests" with that 

m of the environment sector objective "to protect non-target components of 
the forest ecosystem from significant impact from pest control agents 

and strategies". 

The ultimate common objective and challenge would be "to develop 

pest control strategies that are totally benign to non-target components 

in the forest ecosystem". 

Forestry Canada and Environment Canada together can provide the 

leadership toward development of innovative, new generation environ 

mentally benign biological control agents and strategies. 

The broad objectives would be: 

1) To accelerate, through biotechnology and bioengineering, research 
and development of more target-specific biological 

pesticides/control agents to encourage and maximize the 
environmental acceptability of pesticides used in the forest 
environment and become less reliant in broader spectrum pesticides. 

j 
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2) To foster a climate encouraging the development of Canadian 
industries in the manufacture of environmentally conscious pest ^ 

control agents. 

3) To provide world leadership in the development of a new generation n 
of environmentally conscious control agents in order to become less 

reliant on broader spectrum, pesticides, in keeping with Canada's 

world environmental leadership image. 

4) To develop more effective pest control agents and pest management ' 
strategies. 

Currently FPMI in support of the above broad objectives is 

expending about 69.4% of its resources towards major programs in 

Environmental Concerns and Biorational (Biological) Control Agents. j 

FPMI has already: 

1) Pioneered and is continuing research on £.£. which had led to its 

acceptance as a viable alternative to synthetic insecticides in 
lepidoptera forest insect control. n 

2) Registered VIRTUSS & Lecontvirus as first viruses ever registered in 

Canada for insect control and several more are in the development 
stream. ""I 

3) Built a critical core mass of expertise at FPMI in microbial control 

agents and related fields that is surpassed in few, if any places in **) 

the world. 

4) Launched a program to develop next generation biocontrol agents ^ 

involving national and international collaboration involving other 

Canadian federal departments and agencies, universities and foreign 
governmental research departments and agencies. 

5) Launched a feasibility study to develop collaboratively with 

industry a pilot insect virus production plant using FPMI knowhow 

and research capability to address the need to reduce the cost and ^ 

increase production of existing highly success target-specific 

viruses. 

In consideration of all of the above, FPMI would work cooperatively H 
with regulatory agencies and other stakeholders (e.g. Environment 
Canada, Health and Welfare, Fisheries, Agriculture Canada, forest and 

pesticide industries and forest sector clients) to facilitate the **i 
development of a mutual goal to produce a new generation of environ 

mentally conscious pesticides. 
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In addition, in order to support the registration of these control 

f agents under the Pest Control Products Act, a considerable amount of 
i testing, methodology and protocol development will be required to assess 

their toxicity to target and non-target species and also determine their 

w> environmental fate and behaviour. The technical expertise to undertake 
these activities lies within the Pest Management Applications and 

Environmental Research Program at FPHI. 

P A shift to favour development of more narrow spectrum pesticides 
' will require research on a larger number of options than would be the 

case for broad spectrum products. This will in turn, increase the cost 

p of developing registration data bases for these products considerably. 

! 

In this report I will concentrate on an overview of our activities 

-, involving biotechnology, since many of the Biorational Control Agents 

! Program project scientists are making specific more detailed presen-
1 tations of their work at this year's Pest Forum. 

r A number of FPMI Projects/Studies are involved in approaches apply-

! ing biotechnology to the development of enhanced, new generation 
microbial insecticides. The work, currently, is concentrating on 

P opportunities that exist based on our extensive in-house knowledge and 
I expertise in bacterial and viral pathogens. Because significant 
' advances in this particular field can only be made through cooperative 

undertakings with researchers with a wide variety of expertise {not all 
r of which exists within FPMI), we have approached this area of endeavour 
' through the formation of. research networks which combine in-house 

expertise with that in outside agencies (e.g. NRC Biotechnology 
r Institute, universities etc.) to provide the critical mass of expertise 

; that is required. Where B_._t. is concerned such a research network 

called BIOCIDE is already "making significant advances that will 
™ undoubtedly result in much enhanced microbial insecticides based on the 

I B^.U crystal toxin. 

Research conducted by Forestry Canada is focussed on resolving 

r remaining constraints. The main obstacle to .B.t. efficacy in forestry 

i is its greater dependance on proper timing of application and favourable 
post-spray weather, which leads to a narrower window of application and 

m less predicatble results than application of chemical insecticides. The 
! development of super-high potency products ( > 30 BIU/L) that also have 

better residual toxicity is the key to short-term improvement of 

treatment reliability, because such formulations will allow application 

P of reduced dosages in a split application scheme at reduced costs. 
1 Long-term improvement involves the search for wild strains that are more 

active against a wider spectrum of species, and the use of genetic 

p engineering techniques to develop environmentally-stable strains with 

| high activity tailored against specific forest insects. We are also 
exploring the future use of JJ.t.. in long-term population suppression 

™ strategies, either by direct (modified) application, or by insertion of 
f specific toxin genes into major tree species in collaboration with PNFI 
1 scientists. 
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This foregoing is addressed through extensive collaboration with 

scientists at FPMI (MICROBIONET: enhancement of baculovirus), at other 

FORCAN establishments (PNFI: tree engineering; HFC: aerial application ^ 
techniques), at other government labs (NRC: BIOCIDE), at universities 
(Univ. of Ottawa: BIOCIDE), and with industry (PGS, ECOGEN, MYCOGEN, 
ABBOTT, DUPHAR, CIL, NOVO). Fundamental to these collaborations is the n 
development of strong in-house research on B^.t..-forest insect Inter 

actions at molecular, physiological, and ecological level. To this end, 

FPMI has (1) sent Ross Milne on educational leave (Univ. of Ottawa, H. 
Kaplan) to acquire a Ph.D. degree and working knowledge in genetic m 
engineering techniques, (2) approved the creation of a third study 
within the B.t. project to examine physiological interactions (A base 
shift), andlJ) initiated staffing action at the RES level. FPMI has *i 
adopted this approach to ensure a relevant and significant contribution 

to the rapidly expanding field of B^.U research in a global context and 

to ensure maximum benefit for the forestry sector. ^ 

A framework for industrial collaboration has been established with 

Plant Genetic Systems (PGS), a Belgian biotechnology company that has 

pioneered insertion of jJ.U toxin genes into plants. PGS has the "*' 
expertise and resources to isolate and characterize natural E[._t. 

isolates and has an extensive library of characterized cloned toxin 

genes with lepidopteran or coleopteran activity. ^ 

Goals of the collaboration are to: 

1. Identify natural isolates of Canadian origin with high activity n 
against forest insects. 

FPMI will provide PGS with soil samples from across the nation; ^ 

PGS will isolate B^.t^.s and do primary screening of isolates against 

agricultural targets; FPMI will screen activity of promising 

isolates against a range of forestry targets; promising isolates ^ 

will then be licensed for commercialization as new spray products. 

2. Identify toxin genes that can be used for tree transformation and 

other direct delivery techniques: ^ 

PGS will provide FPMI with library of cloned toxin genes to 

determine their activity spectra against a range of forest insects. «, 

Promising genes can then be licensed for tree engineering programs 

under auspices of PNFI or for use by MICROBIONET to enhance other 

microbials. 

Another such network called MICROBIONET is just now getting 

underway which will apply biotechnoiogical techniques to insect viruses 

both to enhance the virulence and host range of nuclear poiyhedrosis •**< 

viruses and to use them as vectors for the introduction of genes from 

other pathogens and parasites. Such work at FPMI has not been separated 

out into a separate program but currently it accounts for a very ^ 

significant component of projects FP-1O, FP-13, FP-2O and FP-22. As ' 

these new generation pest control products come closer to fruition, the 
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p, internal aspects of networking will be expanded to Include investi-

!" gations of environmental impact (FP-7O); formulation of these new 
materials (FP-61); application technologies for them (FP-62) to pave the 

way for their eventual registration under the Pest Control Products Act 

f" and techniques for their effective and environmentally conscious 

i utilization. 

m, Insect viruses, particularly baculoviruses, are generally highly 

I host specific parasites that have been shown not to infect non-target 

animals or vertebrate tissue culture cells. Several viruses have been 

registered in Canada and elsewhere as biological control agents. 

P Certain NPVs of the tussock moth, gypsy moth and those of the sawflies, 
1 are effective control agents. However, the presently available baculo-

viruses for the spruce budworm, Choristoneura fumiferana. are of limited 

r> effectiveness and do not produce the desired level of control. ForCan 

! Laurentian laboratory has indicated that they have isolated a more 
effective baculovirus recombinant insecticide. Staff from both sister 

_ institutes will meet in the near future to discuss collaboration on this 
[ matter and others of common interest. 

With the advent of genetic engineering and biotechnology, the NPV 

p of the alfalfa looper was engineered to express foreign proteins of 
; medical and veterinary interests as well as proteins deleterious to 

insect pests. Indeed recently, the jJ.t_. delta endotoxin gene has been 

p inserted in the alfalfa looper NPV and this engineered virus demon 
strated higher virulence than the normal strain. This accomplishment 

was the direct result of a strong base of knowledge in the molecular 

biology of the virus. Similar technology can be applied to engineer the 

r spruce budworm NPV in order to increase its virulence against this 
1 serious pest. Our knowledge in the basic molecular biology, gene 

expression and host-parasite interaction of the budworm NPV is more 

p limited than that of the alfalfa looper NPV because a large number of 
I laboratories work on the later virus. Basic understanding of the nature 

and structure of the budworm NPV, its homology to other NPV genomes has 
_ been developed through molecular cloning, mapping and locating or 

I sequencing some important genes. Through the development and growth of 
in-house expertise supplemented by a network of national and 

international investigators, namely, MicroBioNet, we plan to improve the 
P effectiveness of the spruce budworm NPV through the engineering of viral 
i insecticides carrying foreign genes deleterious to the spruce budworm. 

An example of the foreign genes of interest are the jJ.t,. gene, insect 
m neurohormone genes and feeding inhibition genese. The general 

| objectives of MicroBioNet are: 

P i. To develop more effective biological control agents against the 
I spruce budworm and other forest pests. 
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ii. To develop entomopoxviruses as expression vectors and eventually as 

biological control agents. ^ 

In this network, FPMI plays a major role in having a strong 

in-house research program on the molecular biology and biotechnology of 
insect viruses in order to maintain a strong influence on the direction H 

of the network. The industrial partner of MicroBioNet is the Canadian 

Pulp and Paper Association. Several factors will bring MicroBioNet and 

Biocide in close interaction. «*, 

By and large, both networks utilize similar methodologies of 
biotechnology and genetic engineering that are advancing at a rapid 

rate. Sharing of newly developed technologies will save considerable "^ 
amount of time and efforts. Within FPMI, the laboratory of Dr. B.M. 

Arif will aid the FPMI Biocide group with many of the genetic engineer 
ing methodologies. Dr. Arif will also instruct Mr. Ross Milne in ^ 
molecular biology techniques when Mr. Milne conducts the experimental 
part of his Ph.D. program. Since Biocide has isolated and characterized 

a number of £.£. delta endotoxin genes, MicroBioNet will be able to draw ^ 
from this gene pool for insertion into the baculovirus genome. The 

Biocide group at FPMI has agreed to assay B^t. gene products cloned in 
the baculovirus of the spruce budworm. 

MicroBioNet will also be investigating the possibility of improving 
microsporidia as a pest control agents through plasmid engineering and 

transformation. ™*\ 

The research on the development of the entomopoxvirus as an 

expression vector is being done and funded at the Biotechnology Research 

Institute. ForCan headquarters has committed $100,000 to the next "I 
generations microbial control agents program at FPMI. This is a long 
term program that requires long term commitment. By far the bulk of the 
funds goes to support outside scientists associated with MicroBioNet and n 

the tissue culture networks to create leverage of extra funds for PYs 

externally. 

The external funding program at NRC has promised a commmitment of 
$200,000 to support the research on the isolation and characterization 

of the synergistic factor, the insertion of the B.t. gene into the 
budworm NPV and the research on entomopoxvirus expression vectors. The ^ 
promised funds were contingent on obtaining industrial support to the 

extent of $50,000 to the program. 

The projects on viral biochemistry and on tissue culture also draw ; 

from the resources of other programs at FPMI. Insect rearing provides 
various larvae at different stages of growth along with the required ^ 

amount of regular or specialized media as requested by the 
investigators. Collaborative research between Drs. Arif and Sohi 
provide the viral biochemistry study with cells and media. Frequently, 
the virology program supply Drs. Sohi and Arif with larvae infected with ^ 

different virus strains. 
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Both of the above Networks depend heavily on insect cell lines and 

«, tissue culture therefore Dr. S. Sohi is involved in both networks while 

I at the same time undertaking collaborative research in insect tissue 

! culture with Armand Frappier University. Hence, the two networks will 
again be linked. It must be emphasized that FPMI's insect rearing is 

H critical for live insect bioassay, a very necessary step before field 

I trials. Again FPMI will provide the necessary A-base to support insect 

rearing for the above networks. 

Finally, to address the regulatory and application concerns of the 

use of genetically-altered microbials, environmental Impact research 

will be developed concomitantly to ensure that the products will be 

thoroughly safety-tested to satisfy registration protocols and 

standards. It 1s anticipated that FPMI will be establishing those 

registration protocols and standards in-house in collaboration with 

Depts. of Environment, Health & Welfare, Fisheries & Agriculture. 
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Overview Statement 

Highlights of 1989/90 Activities of the 

Pest Management Applications' 
and 

Environmental Research Program 

Forest Pest Management Institute 

E.T.N. Caldwell, Director 

Introduction 

P Emphasis in this FPMI program has shifted significantly over the last 

! several years from research with potential chemical insecticides to research 
with biorational control agents, herbicides, assessment of environmental 

p, impact, development of improved application techniques and regulatory consid-

| erations. The majority of changes have come about in response to a general 

desire for environmentally conscious pest management options, and also in 

response to a lack of interest in the development of new chemical insecticides 

H for silvicultural uses. 

In order to better reflect the research activities and future focus in 

m this Program, it has been retitled to Pest Management Applications and 

I Environmental Research. 

The objective of the Program is: 

' To develop methods of pest management that will reduce forest crop loss 

from insects and competing vegetation to acceptable levels with minimal 

F1 effects on the forest environment. 

The Program is divided into 4 groupings in order to ensure the fulfil 1-

mm ment of the above objective: Pesticide Toxicology and Efficacy, Application 

j Technology, Environmental Concerns, and Communications and Technology 
Transfer. 

i The first group, Pesticide Toxicology and Efficacy is devoted primarily 

to development of efficacy and use strategy data for control of insects and 

P1 competing vegetation and is composed of the following projects and associated 

: studies: 

«, FP-50 - Insecticide Toxicology and Screening - B. Helson 

50-1: Factors Affecting Insecticide Toxicity to Spruce Budworm 

50-2: Insecticide Development for Other Insect Pests of Forests, 

r Plantations and High Value Stands 
I 50-3: Pesticide Toxicity to Non-target Invertebrates 
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FP-51 - Insecticide Field Efficacy - L. Cadogan \ 

51-1: Product Development 

51-2: Factors Influencing Insecticide Efficacy in Forests <**\ 

FP-52 - Plantation Pest Management - J. Turgeon 

P. de Groot n 

52-1: Insect Ecology and Biology 

52-2: Protection Strategies and Techniques 

FP-53 - Herbicide Physiology - R. Campbell 

FP-54 - Vegetation Management - P. Reynolds n 
D. Pitt 

54-1: Weed Ecology ^ 

54-2: Operational Use Strategies 

The second group, Application Technology is devoted to improving 

current application practices, formulations, and spray set-backs and includes ^ 

the following projects and associated studies: 

FP-61 - Pesticide Formulations - A. Sundaram n 

61-1: Physicochemical Properties and Behaviour of Pesticide Formulations 

61-2: Methodology Development for Formulation Research 

FP-62 - Pesticide Atomization and Dispersal - N. Payne 

The third group, Environmental Concerns, is devoted to assessing the ""! 

biological and chemical impacts of pesticide applications and consists of the 

following projects and associated studies. 

FP-7O - Environmental Impact - S. Holmes 
D. Kreutzweiser 

R. Millikin 

K. Barber "^ 

70-1: Environmental Toxicology Assessment 

70-2: Aquatic Impact Assessment ^ 

70-3: Terrestrial Vertebrate Impact Assessment 

70-4: Terrestrial Invertebrate Impact Assessment 

FP-71 - Insecticide Chemical Accountability - K.M.S. Sundaram 

71-1: Environmental Fate 

71-2: Methodology Development "**> 
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FP-72 - Herbicide Chemical Accountability - D. Thompson 

72-1: Environmental Fate 

72-2: Methodology Development 

In 1989 a new project was initiated to respond to requirements for 

communications to clients and to implement FPMI's Communications Strategy. 

FP-91 - Communications and Technology Transfer - F. Ortiz 

Non-Research Activities 

Non-research activities of the program in 1989 have included a number 

of major regulatory issues. As forestry advisor to the federal registration 

process under Agriculture Canada, FPMI has been involved in the current review 

of the federal registration process. Although Forestry Canada does not have a 

seat on the Review Team, its representative provides input via a Federal 

Caucus of federal registration advisors as well as via the Forest Pesticides 

Caucus (a caucus of representing a broad spectrum of forest sector 

interests). FPMI regulatory activities have included: 

(1) participation in the Pesticide Registration Review 

(2) member of the Forest Pesticides Caucus 

(3) development of forest pesticide economic benefit assessments 

(4) participation in the re-evaluation of fenitrothion 

(5) advisory input for regulatory guidelines for research permits for 

both chemical and microbial pesticides; guidelines for regis 

tration of naturally-occurring microbials; guidelines for 

assessment of non-target plant phytotoxicity; development of 

guidelines for determining pesticide drift 

(6) scientific review and advice for B_.t_., and Dimilin insecticide 

submissions as well as Garlon and Velpar herbicides 

(7) participation on the CORE committee of federal registration 

advisors 

(8) participation as full member of the Canadian Association of Pest 

Control Officials 

(9) coordination for forestry registration submissions under the Minor 

Use of Pesticides Program 

These activities and responsibilities are likely to increase in 

future. As a result of Forestry Canada's new departmental status and 
increased workload as a regulatory advisor on forestry pest management, FPMI 

has been recently allocated several additional PY's to fulfil its advisory 

mandate. A position in Communications and Technology Transfer has already 

been staffed and a Regulatory Liaison position is expected to be staffed in 

the near future. A third support position will hopefully be forthcoming. 
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Research Activities ^ 

The majority of research activities in the Program have concentrated on 

assessing the effective application and environmental profiles of pest — 
management strategies. Highlights are summarized below for each of the i 
Program's Research Projects. 

FP-50 - Insecticide Toxicology and Screening - Dr. Blair Helson 1 

- Research with a Rohm and Haas insect growth regulator RH 5992 has 

shown considerable promise in the control of several forest insect i^ 
pests. Additional research is in progress. 

- research with alpha-terthienyl, an insecticide derived from Asteracae 

plant species continued to show that this compound has some promise ^ 
for insect control. This research is being done in cooperation with 
University of Ottawa and Dr. W. Kaupp. 

- cooperative research with Quebec MER on the efficacy of aerial and \ 

ground based applications of permethrin for spruce budmoth control 

showed considerable promise. n 

- drift studies with permethrin in collaboration with Dr. Nick Payne 

were successfully completed and demonstrated that at 60m or more 

downwind from the spray swath less than 10% mortality of sensitive 1 
aquatic organisms can be expected in waters of .5m in depth. 

- residual toxicity tests with permethrin showed promise for control of h 

white pine weevil. : 

- Permethrin and chlorpyrifos at 1% and 2.5% solutions respectively ^ 

showed promise in residual control of Hylobius congener on treated 

seedlings. 

- a method for assessing toxicity of surface pesticide deposits to ffi[ 

leafcutter bees was successfully tested with E.I. project. 

FP-51 - Insecticide Field Efficacy - Mr. Leo Cadogan « 

- field trials were successfully completed to assess the effectiveness 

of a number of ]J._t. formulations against E. Spruce budworm in N. 

Ontario. Formulations tested included Condor, CIL E2492, high H 
potency Dipel aqueous and oil formulations as well as the highest 

potency Futura formulation. 

FP-52 - Plantation Pest Management - Dr. Jean Turgeon 

Mr. Peter de Groot 

- life table studies to help identify mortality factors of black spruce 

cones were continued. 

- with the help of FIDS from each province, a survey was organized •*! 

across Canada to determine the distribution and relative importance 

of two species of cone maggots infesting tamarack. 

- studies were continued to assess destructive and non-destructive 

sampling methods for insects affecting cones and seeds. 
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- studies were continued to assess destructive and non-destructive 
sampling methods for insects affecting cones and seeds. 

- Biosystemaatics research with cone beetles was continued in partial 

fulfillment for a Ph.D. thesis by P. de Groot. 

FP-53 - Herbicide Physiology - Or. R. Campbell 

- Dr. Campbell was hired in 1989 as replacement for Dr. R. Prasad. 

Dr. Campbell concentrated on fulfilling previous commitments to OMNR 

with regard to their Class Environmental Assessment hearings. 

Research activities and future focus of this project will be 

m developed for 1990. 

' FP-54-1 - Heed Ecology - Dr. P. Reynolds 

f8 - following vegetation assessments were continued in New Brunswick on 
1 sites previously treated with formulations of Velpar, Pronone, Escort 

and Oust to assess herbicide efficacy, crop tolerance and growth 

response as well as plant succession. 

FP.54-2 - Operational Use Strategies - Mr. D. Pitt 

- first season herbicide efficacy and crop tolerance data were 

collected from a 1988 cooperative trial to develop an improved use 

strategy for Vision herbicide in New Brunswick. 

- a comparative brush herbicide trial was initiated in New Brunswick to 

compare the abilities of Garlon 4, Touchdown, 2 Vision formulations 

and manual control as brush control tools. In parallel with this 

research FP-72 is assessing the environmental fate of the herbicides 

tested and a method is being developed to use large scale aerial 
photography as a means for evaluating herbicide efficacy. 

FP-61 - Pesticide Formulations - Dr. A. Sundaram 

- small scale field trials were initiated to assess the potential of 

adjuvants to improve rainfastness and absorption characteristics of 

Vision herbicide on selected target foliage. 

- rainfastness studies with modified jJ._t. formulations was continued. 

FP-62 - Pesticide Atomization and Dispersal - Dr. N. Payne 

- an experiment was carried out to quantify meteorological conditions 

in the atmospheric boundary layer above a forest canopy during 

periods of dawn and dusk. 

- the project cooperated in a collaborative experiment to quantify 

off-target deposit from various glyphosate applications (with SERG). 

- a collaborative permethrin drift study was successfully completed 

with FP-50. 
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- on-target deposit from ground-based permethrin applications by H 
Electrodyne and knapsack mistblower sprayers were measured in a 
cooperative trial with FP-5O and Quebec HER. 

FP-70-1 - Environmental Toxicology - S. Holmes 1 

- in cooperation with FP-72, field tests were initiated to evaluate the 
potential impact of the herbicide hexazinone on lentic plant and "1 
animal communities. 

- a study was initiated to evaluate chickadee nest boxes as a means of n 
measuring effects of forestry pesticides on reproduction in forest ' 
songbirds. 

FP-70-2 - Aquatic Impact - D. Kreutzweiser ^ 

- brook trout and aquatic invertebrate sampling was continued at the 
Icewater Creek research area in preparation for a second permethrin n 
application shceduled for June 1990. 

- a bioassay procedure was developed and used for testing suscept- **) 
ibility of aquatic invertebrates to pesticides using an artificial 
stream at Icewater Creek. 

- a pilot study of benthos and trout populations was initiated in an ^ 
Icewater Creek tributary. 

FP-70-3 - Terrestrial Vertebrate Impact - R. Mi 11ikin "l 

- population censusing of forest songbirds at Icewater Creek continued. 

- a field study was conducted in Ontario to assess the effects of B.t. 
in ground-nesting bird species. 

FP-70-4 - Terrestrial Invertebrate Impact - K. Barber "1 

- studies continued in order to assess the potential impact of B_.jt. 

applications to non-target species of lepidoptera associated with m 
blueberry. 

FP-71 - Insecticide Chemical Accountability - Dr. K.M.S. Sundaram n 

- project staff participated in the permethrin drift trial with FP-50 
and 62 and also investigated the environmental fate of this 
insecticide in the forest ecosystem. ^ 

- the penetration, mobility, persistence and metabolic fate of 

implanted acephate in black spruce trees was investigated in •*! 
collaboration with Newfoundland and Labrador region staff. 

- degradation and metabolic fate of Dimilin insecticide in clay and ^ 
sandy loam forest soils was investigated under lab. conditions. 
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pp.72 - Herbicide Chemical Accountability - D. Thompson 

- comparative brush herbicide environmental fate research was initiated 
in New Brunswick with Garlon 4, Touchdown, and 2 Vision formulations 
in cooperation with FP-54-2 and Maritimes region staff and 

cooperators. 

- the environmental fate and impact of Escort herbicide and hexazinone 

were investigated using an aquatic enclosure technique in order to 
determine the persistence of these herbicides in water and sediments 
and their impact on phytoplankton and aquatic macrophyte communities. 
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Use of Lecontvirus and Sertifervirus in Ontario. 

A report to the 17th Annual Forest Pest Control Forum 

(Ottawa, Ontario. 14-16 November 1989) 

J.C. Cunningham & V.J. Kaupp 

Forestry Canada 

Forest Pest Management Institute 

P.O. Box 490 

Sault Ste. Marie, Ontario 

P6A 5M7 

These data are preliminary and must not be published nor cited without the 
permission of the Director, FPMI. 
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Use of Lecontvirus and Sertifervirus in Ontario. 

J.C. Cunningham and V.J. Kaupp 

Lecontvirus is an emulsifiable oil suspension of a nuclear polyhedrosis 

virus for control of redheaded pine sawfly, Neodiprion lecontei. It is 
registered under the Pest Control Products Act (Canada) and is supplied free 
of charge by FPMI to OMNR staff in districts which have a problem with 
redheaded pine sawfly in plantations. In 1989, Lecontvirus was supplied to 
OHNR staff in 6 districts and it was used in 4 of them. A total of 39 
plantations with a combined area of 372.6 ha was treated (Table 1). This is 

a 50% increase from 1988 in the number of plantations treated and an 85* 

increase in the area treated. 

Table 1. Use of Lecontvirus in 1989 

DISTRICT 

Bancroft 

Espanola 

Minden 

Parry Sound 

* Includes 4 plantations (43.5 ha) treated by E.B. Eddy Forest Products Staff 

Sertifervirus is a similar product to Lecontvirus and it is for control of 
European pine sawfly, Neodiprion sertifer. A registration petition for this 

product is being evaluated and experimental applications have to be made under 

a Research Permit. In 1989, material was supplied to two collaborators in 

order to evaluate the opinions of Christmas tree growers who normally use 

chemical pesticides. A 14 ha Scots pine Christmas tree plantation near 

Collingwood was successfully treated and complete mortality of flagged sawfly 

colonies was observed. Material was also supplied to Summerville Nurseries to 

treat a 28 ha Scots pine plantation near Alliston, but the outbreak of 

European pine sawfly, which was expected, did not occur and the Sertifervirus 

was not used. 

Lecontvirus will be available to OHNR and forest product company staff in 

1990 and requests for material should be made to FPMI around April. 

Lecontvirus is shipped in early June. A well co-ordinated program directed at 

the detection of outbreaks of redheaded pine sawfly followed by Lecontvirus 

treatments should reduce the status of this insect to that of a very minor 

pest. 
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Experimental application of Disparvirus for control of gypsy moth in 
Ontario: reduced dosage and emitted volume. 

A report to the 17th Annual Forest Pest Control Forura 

(Ottawa, Ontario. 14-16 November 1989) 

J.C. Cunningham, V.J. Kaupp, K.W. Brown, M.B.E. Cunningham and P. Ebling ""' 

Forestry Canada 

Forest Pest Management Institute 

P.O. Box 490 ^ 

Sault Ste Marie, Ontario 

P6A 5M7 f"1 

These data are preliminary and must not be published nor cited without the 
permission of the Director, FPMI. 
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Experimental aerial application of Disparvirus for control of gypsy moth 

in Ontario: reduced dosage and emitted volume. 

J.C. Cunningham, W.J. Kaupp, K.W. Brown, M.B.E. Cunningham and P. Ebling 

Summary 

Following successful Disparvirus trials in 1988 with a double application 
of 1.25X1012 PIB/ha (total 2.5X1O1Z PIB/ha) in an emitted volume of 10.0 L/ha, 
a reduced double application of 5X1011 PIB/ha (total 10" PIB/ha) was tested 
in emitted volumes of 10.0 L/ha and 5.0 L/ha. The 10.0 L/ha application was 
applied on three 10 ha plots and the 5.0 L/ha application on three 20 ha 
plots. Total treated area was 90 ha. The tank mix contained 25% v/v 
molasses, 10X w/v Orzan LS as a UV protectant and 2X v/v Rhoplex B60A 
spreader-sticker. A Cessna Ag-truck fitted with 4 Micronair AU 4000 rotary 
atomizers was used for the first application and a Piper Pawnee fitted with 6 
Hicronair AU 5000 atomizers was used for the second application 3 days later. 
Larvae were mainly in their first instar at the time of these applications. A 
further 3 plots were selected as untreated checks. Pre-spray gypsy moth egg 
mass densities ranged from 2,180/ha to 11,900 in the six treated plots and 

from 2,000 to 6,380 in the three check plots. 

A detailed assessment involved pupal counts in burlap traps, pre-spray and 
post-spray egg mass counts, weekly records of the incidence of NPV Infection 
in larvae in treated and check plots and estimates of defoliation of oak 
trees. High levels of virus infection were observed in samples collected 2 
weeks post-spray with 71, 81 and 100X of the larvae infected in plots sprayed 
at 10.0 L/ha and 71, 91 and 97* in plots sprayed at 5.0 L/ha compared to 3, 4 
and 5% naturally occurring infection in the check plots. 

The number of pupae/m of burlap trap ranged from 13 to 99 in the check 
plots, 4 to 6 in the plots treated at 10.0 L/ha and 4 to 22 in plots treated 
at 5.0 L/ha. There were considerable (undefined) numbers of forest tent 
caterpillars in all the plots which increased the extent of defoliation. 

However, defoliation of oak was significantly less in all the treated plots 
compared to check plots with defoliation ranging from 75 to 82X in check plots 
compared to 28 to 46X in plots treated at 10.0 L/ha and 19 to 38X in plots 
treated at 5.0 L/ha. There was no significant difference in reduction of egg 
mass densities between the 10.0 L/ha and 5.0 L/ha treatments, but egg mass 
densities in both treatments were significantly lower than those in the check 
plots; population reductions in the 10.0 L/ha treatments, calculated using a 

modified Abbott's formula, were 79, 79 and 85X and in the 5.0 L/ha treatments 
were 80, 85 and 98*. Hence, an application volume of 5.0 L/ha is recommended 

for Disparvirus in preference to 10.0 L/ha. These trials also indicate that a 
reduction in dosage of Disparvirus from 2.5X10 to 10 PIB/ha may be 
feasible, although any further reduction vould not be advisable. 
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Introduction s 

Aerial spray trials.were conducted in Ontario in 1988 when a double n 
application of 1.25X10" PIB/ha (total 2.5X1012 PIB/ha) was applied to 3 plots 
in an emitted volume of 10.0 L/ha when larvae were mainly in their first 

instar. It is necessary to rear, infect, harvest and.process about 1,000 
gypsy moth larvae to produce a 1 ha dosage of 2.5X10" PIB. Foliage 
protection and reduction in egg mass densities were outstanding following 
these applications in 1988, far exceeding the parameters regarded as 
acceptable. These parameters are defined as defoliation of less than 40X in 1 
treated blocks and reduction in egg mass densities to below a threshold level 
of 1,200 egg masses/ha; control measures are advocated above this level. 

The dosage used in 1988 is quite high and the application volume of 10.0 
L/ha, although widely used for virus applications, is considered unacceptably 
high for forestry applications in Canada. Hence, in 1989 it was decided to 
evaluate a lower dosage and a lower emitted volume. The dosage selected was a ^ 
double application of 5X10xl PIB/ha (total 10" PIB/ha). It requires 400 
gypsy moth larvae to produce this dosage which was applied in two different 
emitted volumes, 10.0 L/ha, the same as used in 1988, and 5.0 L/ha. "^ 

Experimental plots and spray application ^ 

Six treatment plots and three check areas were selected in Lindsay 
District. Two treated plots were on Otonobee Conservation Authority property 
near Clear Lake, north of Lakefield and one check plot was on private land ^ 
nearby. The remaining four treated plots and two check areas were on Duro 
Conservation Authority land and private land near Round Lake, north of 
Havelock. 

P*) 

Table 1. Heteorological conditions during spray applications. 

Date Air Ground X Wind 
temp (°C) temp (°C) RH (km/h) 

24 Hay 14-15 13-14 80-85 1-2 

27 Hay 9 8 78-84 5-8 
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Table 2. Larval development at time of application. 

Table 3. Spray deposit on Kromekote cards. 
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The.same dosage vas applied to all 6 plots. It vas a double application ^ 
of 5X10 PIB/ha (total 10 PIB/ha). Tvo different emitted volumes vere 

tested, 10.0 L/ha and 5.0 L/ha. Plots treated at 10.0 L/ha (designated 1,2,3) 

vere 10 ha and plots treated at 5.0 L/ha (designated 4,5,6) vere 20 ha in 

area. Hence, a total area of 90 ha vas sprayed vith Disparvirus in 1989. The m' 
tank mix contained 25X v/v molasses, 10% Orzan LS, a lignosulphonate used as a 

UV protectant, and IX v/v Rhoplex B60A spreader-sticker. The first spray on 
Hay 24th vas applied by the FPMI Cessna Ag-truck fitted vith 4 Micronair AU ^ 

4000 rotary atomizers. The second spray, 3 days later, on May 27th vas < 

applied by a Piper Pavnee fitted vith 6 Micronair AU 5000 rotary atomizers. 

Meteorological conditions during the applications are given in Table 1. Gypsy m 

moth larval development is given in Table 2. Oak leaves vere about SOX 

expanded on red oak and 25% expanded on vhite oak at the time of application. 

Kromekote cards vere placed at 15 m intervals at right angles to flight lines 

in some of the plots vhere this vas practical. Results of the analysis of "*1 

these cards is given in Table 3, although there may be anomolies due to 

masking of some cards by foliage and spray drift avay from the card line. 

Assessment 

Egg mass counts vere made on ten 10 m (0.01 ha) sub-plots in each treated ^ 
and check plot using methods established by Forest Insect and Disease Survey 

staff. Numbers vere converted to egg masses per hectare. Counts vere made in 

early May before hatching commenced and the same plots vere re-examined in n 

mid-October. Reduction in egg mass density vas calculated using a modified 

Abbott's formula; treated and check plots vith corresponding pre-spray egg 

mass counts vere paired for this calculation. ^ 

Incidence of virus infection vas estimated pre-spray, betveen the tvo 

spray applications and at veekly intervals post-spray in all the treated and 

check plots. Random samples of larvae vere collected at eye level on ^ 

understory vegetation (100 to 200 per plot), smeared on microscope slides, 

stained vith naphthalene black 12B and examined at l,200X magnification for 

the presence of PIBs. Larvae vere not collected in the vicinity of the 0.01 «, 

ha sub-plots used for egg mass counts. 

Pupal counts vere made from burlap traps on three oak (red or vhite) trees 

in each of the ten 0.01 ha plots used for egg mass counts in all the treated ^ 
and check plots. Strips of burlap, 450 cm vide, vere folded double and nailed 

to the trunks of trees. The circumference of sample trees vas measured and 

pupal counts converted to numbers-per-metre of burlap trap. These counts vere <*■» 

made on July 11 and 12 at 7 weeks post-spray. 

Defoliation estimates vere made on 5 red oak or vhite oak 46-cm branch 

tips collected at mid-crovn from trees in the ten 0.01 ha egg-mass sampling 

plots. This vas done at 7 weeks post-spray when larvae had ceased feeding and 

vere either pupating or dead. A total of 50 branch tips vas examined in each 

treated and each check plot. An estimate of the amount of foliage missing H 

from each branch vas made and a mean calculated for each plot. 

402 



P3$1 

Results 

Incidence of virus Infection in the 6 treated and three corresponding 

check plots is shown in Fig. 1. Peaks of NPV infection were reached 2 weeks 
post-spray in the 6 treated plots and ranged from 7« to 100X of the larvae 
infected in the samples. Only 3 to 5X of larvae in the check plots were 

infected. Incidence of virus infection then dropped until 6 to 7 weeks 
post-spray when it again increased. At this time high levels were also 
recorded in the check plots, ranging from 50 to 94X of larvae infected. As 
pupation had commenced, figures for incidence of virus infection can become 

distorted because healthy larvae have pupated and a high percentage of the 
remaining larval population is infected. 

Pupal counts are given in Table 4. Significant differences were recorded 
in numbers from the treated plots and corresponding check plots. Numbers of 
pupae/m of burlap trap ranged from 21 to 93 in the check plots and froo 4 to 

27 in the treated plots. 

Egg mass counts in the spring and fall are given in Table 4 along with the 
population reductions due to treatment calculated using a modified Abbott's 
formula. Population reductions in the 3 plots sprayed at 10.0 L/ha were 79, 
79 and 85X and in the 3 plots sprayed at 5.0 L/ha were 80, 85 and 98X. The 
results with the 5.0 L/ha treatment were marginally better than the 10.0 L/ha 
treatment, but this difference is not statistically significant. 

Defoliation estimates are also given in Table 4. There was a significant 

difference in the degree of defoliation between all treated and check plots. 

However, results were confounded by moderate to high populations of forest 

tent caterpillar, Malacosoma disstria, in all nine plots, although it was 

impossible to quantify population densities. Defoliation in the three 
untreated check plots ranged from 75 to 82X and in the six treated plots 

ranged from 19 to 46X. 

Discussion 

The reductions in dosage and emitted volume tested in 1989 are considered 
effective and both are most desirable achievements if Disparvirus is to become 

an operational pest management alternative for gypsy moth control. The 
"application* at 5.0 L/ha were marginally better than those at 10.0 L/ha. This 

is possibly due to better atomization of droplets by Micronair units at the 
reduced flev rate. Due to the negligible difference between the two 

application volumes, all six plots treated with the same dosage can be 
compared as replicates. Of these 6 replicates, three were excellent, two were 

borderline and one did not meet the criterion of a reduction in egg mass 

densities to below 1,200/ha. However, in this plot, egg mass density was 
reduced from 11,900/ha to 2,200/ha which, in itself, was a major 
accomplishment. Perhaps Disparvirus applications are not so effective on 

gypsy moth population densities in excess of 8,000 to 10,000 egg masses per 

hectare. One should possibly consider Disparvirus applications two years in 
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Fig. 1. Incidence of NPV-infected larvae in plots treated with 
Disparvirus and in corresponding check plots. 
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Table 4. Assessment of Disparvirus aerial spray trials. 

Calculated using a modified Abbott's formula. 



succession vhen attempting to control very high density gypsy moth 

populations. 

It is difficult to apply the parameter set for foliage protection in these 
trials because of undetermined defoliation attributed to forest tent 

caterpillar in the whole general area. However, defoliation was significantly 
lower in all the treated plots compared to the check plots and the Disparvirus 
treatments had an obvious and clearcut impact in saving oak foliage. Only one 
treated plot did not meet the guideline of under AOX defoliation. This was 
plot 1 with 46X defoliation; obviously without the intervention of forest tent 
caterpillar, it too would have been classified as adequately protected. 

Some of the very high levels of virus infection recorded two weeks 
post-spray, followed by moderate pupal and egg mass counts, leads one to doubt 

the validity of this means of assessment. One would have anticipated virtual 
eradication of the population and this did not occur. Larvae that were 

sampled at eye level on understory vegetation were almost all infected with 

NPV in some samples. This leads one to ask two questions 1) should samples 

of larvae have been collected from mid-crown or higher in the trees and 2) 
were the treated plots re-infested by larvae from adjoining, heavily 
defoliated areas? 

Conclusions and recommendations 

From the above results, it is evident that an emitted volume of 5.0 L/ha 
is as good as, if not better than, 10.0 L/ha, provided it is applied using 

Nicronair rotary atomizers or equipment giving a similar droplet spectrum. A 

further reduction in emitted volume should be investigated and it is hoped to 
compare 2.5 L/ha to 5.0 L/ha in 1990. 

The double application of 5X1011 PIB/ha (total 1012 PIB/ha) applied in 
1989 is considered to be the lowest feasible dosage and lower dosages are not 

recommended. In fact, a higher dosage is desirable, but economic factors come 
into play. It is necessary to rear, infect, harvest and process 400 gypsy 

moth larvae to produce 10 PIBs. How much will this cost? Is it competitive 

with Bacillus thuringiensis? These questions are academic until Disparvirus 

(or another viral insecticide for gypsy moth) is commercially available. 

FPHI staff is in contact with two companies who are interested in 

producing a viral insecticide for gypsy moth. The first is Espro, located in 

Maryland, USA and the second is Calliope, in France. At present, it appears 

improbable that either company will have a product available for field trials 
in Canada in 1990. Hence, any field trials conducted next year will use 
Disparvirus produced at FPMI. 

This research was funded in part by an Ontario Pesticides Advisory Conittee 
grant. 
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White Pine Weevil and Spruce Budmoth Control: Some New Findings 

Arthur Retnakaran and Luc Jobin 

Introduction 

We previously reported that we had limited success controlling the 

damage caused by the white pine weevil and spruce budmoth using Dimilin 

(difiubenzuron). We continued our testing 1n 1989 in collaboration with the 

Ontario Ministry of Natural Resources and the Quebec Ministry of Energy and 

Resources and obtained some new results that are significant. A brief 

summary of what we discovered is reported herein. 

White Pine Weevil: The white pine weevil overwinters in the adult stage in 

the litter close to the base of the host tree. Upon emergence in early 

spring, the adults feed on the terminal leader and lay their eggs in the 

feeding punctures. The larvae that emerge feed In the cambial region 

girdling and killing the leader which takes on the shpae of a shepherd's 

crook. The larvae pupate in the pith region and when they reach the adult 

stage in summer, emerge from the tree. In the fall, the adults overwinter in 

the litter. The weevil 1s univoltine and attacks mainly White pine, Jack 

pine, Scots pine, White spruce and Norway spruce. 

Since there are no systemic Insecticides available for the weevil, the 

only time when they can be reached is when they are adults, either in the 

spring or in the fall. We found that white pine weevil is very sensitive to 

Dimilin. Adult weevils upon ingestion pass the material to the eggs. Chitin 

synthesis is inhibited during embryonic development and as a result the 

structurally weak larva is unable to emerge from the egg. When we sprayed 

terminal leaders with Dimilin in early spring we obtained excellent 

protection from weevil damage but there was always a few attacks which we 

couldn't explain. When we tested weevil activity at low temperatures, we 
discovered that they were active even at 0.5°C. This meant that the weevil 
could emerge once the snow melted underneath the host trees and lay eggs even 

before we sprayed. Therefore, in 1989 we sprayed several plantations when 

the snow was still on the ground. We got 100% protection, which is exactly 

what we anticipated (Table 1). 

The success of D1m1l1n was because (1) weevil 1s very sensitive to this 
material (11) the effect 1s by ingestion (Hi) the material persists on the 
leader for several weeks, even though it breaks down in the soil in a week 

(iv) use of oil formulation (D1milin-0DC 45 In 7N oil) 1n early spring 
(easier to handle at low temperatures). 

Since Dimilin has no effect on adult parasites, predators and 

pollinators and is perfectly safe to all vertebrates, it is an excellent 

control agent for weevil. We are planning to conduct tests in 1990 on 

weevil-infested Jack pine plantations owned by Abitibi-Price in Thunder Bay. 
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Spruce Budmoth: The spruce budmoth Is univoitive and lays Us eggs on the 

inside surface of the scales at the base of the current year's growth of 
white spruce in late summer. It overwinters in the egg stage and in early 
spring the emerging larvae rapidly migrate into the bud and lead a cryptic 
life feeding inside. Upon reaching the 4th instar, the larvae spin down to 
the ground and pupate in the litter. The adults emerge after about 3 weeks. 

We had earlier observed that when Dimilin was sprayed on the trees after 

the bud scales had fallen off, there was no significant reduction in the 
larval population or protection from budmoth damage. But in the subsequent 
year there was significant growth of the terminal leader. For instance, 
after the helicopter trials in the spring of 1988, there was no effect on 
larval population or protection of the new growth. However, when we examined 

the plantations in 1989, especially in the plots sprayed with Dimilin ODC-45 
in 7N oil at 70g AI in 5L per ha, x2 there was significant growth. We have 

hypothesized that Dimilin had a delayed effect on the budmoth and was 
manifested at the larval-pupal moult in the ground. Since we did not assay 
the pupae or adult emergence, we probably missed this effect. This effect is 
similar to what we reported on the spruce budworm (another Tortricid) where 
the older instars are more sensitive than the earlier ones to Dimilin. The 
growth of the terminal leader in the year subsequent to spraying was probably 
because of the delayed effect on the larvae which resulted in a drastic 
reduction of adults. In 1990 we plan to validate this putative delayed 

effect. 
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TABLE 1. Ground application of Dimilin against white pine wevil in jack pine plantations in Hurlburt and Hynes 

Townships, near Sault Ste. Marie, Ontario in Hay 1989. 
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WHITE-PINE WEEVIL CONTROL TRIALS IN MAINE, 1989 

Richard L. Bradbury, Insect and Disease Management Division, 

Maine Forest Service, Augusta ME 04333 

and 

John B. Dimond, Entomology Department, University of Maine, 

Orono ME 04469 

The tests described below were a cooperative effort of the Insect 

and Disease Management Division, Maine Forest Service and the 

Agricultural Experiment Station, University of Maine. The work was 

inspired by and assisted by the program of Arthur Retnakaran of FPMI, 

Forestry Canada; and Larry Smith visited Maine to help with the 

applications. All of our data have been shared with the Retnakaran 

program, and we suggest joint publication at the appropriate time. 

UNIROYAL Chemical Company provided.some financial and professional 

support for the tests. 

The object was to evaluate applications of diflubenzeron 

(Dimilin) in early spring applications to reduce weevil damage. 

One aerial application and two ground applications of Dimilin were 

made to white pine plantations in Spring, 1989. The aerial 

application was made on April 18 to a plantation of about 4 ha of 

trees of < lm. The Bell 47 helicopter used conventional boom and 

nozzles and produced large droplets. This was necessary because of 

dwellings bordering the plantation and the strict laws in Maine on 

drift of pesticides.. The formulation of Dimilin used was the W-25, 

and this was diluted with a mix of 3 parts water and 1 part dormant 

oil. It was applied at a rate of 280g/ha AI, with a spray emission 

rate of 28 1/ha. 

This application gave no indication of success. Within the 

treated plot, weeviled trees in the year preceeding treatment and in 

the year of treatment numbered about 26%. About the same attack rate 

occurred in an adjacent untreated control plantation in the year of 

treatment. This treatment may have been late since a few weevils were 

observed already established on leaders. We also were not pleased to 

m have had to use a spray system producing large droplets. 

The ground spray trials were effective. Treatments were applied 

with hydraulic, garden-type sprayers with application to only the 

leaders and upper whorl. Two concentrations of spray were used, a 

concentrated or high dose and a dilute or low dose. The high dose was 

prepared by diluting 28 gms AI of Dimilin W-25 in 3.8 1 of 

wateridormant oil mix. The low dose involved the same quantity of 

Dimilin diluted in twice as much diluent. These amounts of spray 
treated about 100 trees with the more concentrated mixture and about 

200 trees with the dilute mixture. Two plots of each mixture were 

applied in a plantation in Lagrange, Maine on April 19. There was no 

sign of weevil activity in this area. One plot each of the two 

mixtures was added on May 4. Weevils had become active at this 

time, but we do not know the proportions that had become active. 

Treatments were evaluated in late July when attack is most 

obvious. Five groups of 20 trees, for a total of 100 trees, were 
examined in each plot. On four control plots in the plantation, 
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percent weevil ing was 38%, 35%, 26%, and 32%, for a average of 33%. 
The two early high dosages of Dimilin showed 2% and 2% weevil ing, 
average 2%; and the two early low dosages showed 0% and 9%, averaging 
4.5%. In the later treatments, the high dose plot showed 10% 

weeviling and the low dose 1% weevil ing. Generally, treatment 

appeared to reduce weeviling by 90% or more in most cases. We would 

add that we believe these results to be conservative since trees were 
tall, some exceeding 4 m, and some of these were not well treated. 
These also were the trees most likely to be attacked because of 
the behavioral responses of adult weevils to environmental cues. 
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The 1989 Experimental Field Trials to Evaluate the Efficacy of 
Seven JJ.t,. Formulations : A Summary of Preliminary Results 

A Report to the 17th Annual Forest Pest Control Forum 
(Ottawa, Ontario 14-16 November, 1989) 

B.L. Cadogan, B.F. Zylstra, R.D. Scharbach 

Project No. FP-51 Insecticide Field Efficacy 

Forestry Canada 

Forest Pest Management Institute 
P.O. Box 490 

Sault Ste. Marie, Ontario 
P6A 5M7 

These data are very preliminary and must not be published nor cited without 
the permission of the Director, F.P.M.I. witnoui 

413 



The 1989 Experimental Field Trials to Evaluate the Efficacy of 

Seven jJ.t,. Formulations: A Summary of Preliminary Results 1 

B.L. Cadogan, B.F. Zylstra, R.D. Scharbach 

Since 1985, formulations of Bacillus thuringiensis (Berliner) var. 
kurstaki have largely replaced synthetic insecticides as the principal 

management tool to control population outbreaks of lepidopterous forest 

pests. 

Consequently new and/or improved B_.t. formulations, all intended to 

enhance the pest control strategies of forest managers, have continued to be 

developed and introduced. 

However, before these products can be recommended for general use their 

efficacy must be established against the target pests. 

In 1989, we field tested seven(7) formulations (Table I) to determine 
their respective efficacies against spruce budworm Choristoneura fumiferana 

Clem. 

Materials and Methods 
The trials were conducted in the Cedar Lake area, approximately km 

north of the town of Vermilion Bay in N.W. Ontario (Fig. 1). Nine 50-ha 
(1.0 x 0.5 km) blocks were established in 35-55 yr. softwood/hardwood stands, 

one for each of the B_.t,. treatments and two as check blocks. Seventy-five 

balsam fir trees Abies balsamea (L.) Mill were randomly selected as sample 

trees in each block (3 plots/block). 

The formulations were dyed with Erio acid red dye (St. Laurence Analine, 
Brockville, Ont.) to facilitate droplet assessment and applied undiluted as a 
single application with a Cessna 188 Ag-truck equipped with 4 Micronair Air 
4000 rotary atomizers and a digital flow meter. Details pertinent to the 
spray application, weather at spray time etc. are presented in Table 2. 
Methods related to sampling, assessments etc. are detailed on a previous 

report (Cadogan et al. 1984-FPMI Inf. Rept. FPM-X-64). 

Results and Discussion 

Formulations. Of the seven formulations tested, Condor OF and Futura '0' 
presented significant problems regarding mixing or/and loading. The former 
created a gel-like precipitate in the drums; and even after 20 to 25 minutes 
of stirring with an in-barrel electrical stirrer the precipitate did not 

return completely to Its "flowable" state. Futura '0' was very viscous and 
could not be easily pumped. It also formed a clay-like precipitate that 

sedimented soon after circulation or stirring stopped. 

Atomization. Only Dipel 352 (ABG 6268) and Futura '01, which incidentally 
were the most viscous and were sprayed at the lowest volumes (Table 3), 
deposited at <3.0 drops/cm2 at ground level. All the other formulations 
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appeared to atomize efficiently based on ground deposits (Table 3). At time 
of writing deposit on foliage has not been analysed. 

Spruce Budworm Population Reduction. Only Oipel 96 AF (ABS 6278) and to a 

lesser extent Dipel 352 (AB6 6268) as well as CONDOR OF, recorded budworm 

population reductions that could be attributed to the B._t. The Dipel formu 

lations were the only ones that reduced populations to* satisfactory levels. 
At time of writing we have not ascertained why five JJ.t.. formulations 

performed unsatisfactorily in controlling budworm. 

Defoliation. Because jJ.t,. requires Ingestion by the insect, this implies 

that some degree of defoliation must incur if the treatment is to be 

effective and especially when the prespray populations are as high as those 

experienced in this study (Table 3). Nevertheless, the levels of defoliation 
shown in Table 3 suggest that the treatments, with a couple of exceptions, 

were not effectve in protecting balsam foliage. We did observe that the 

uppermost 1-meter in more than 90% of the sample trees were almost perfectly 

protected but that the mid and lower crowns were heavily defoliated. This 

suggests incomplete or inadequate coverage which must be addressed in future 

trials. 
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TABLE 1: B^t. FORMULATIONS FIELD TESTED IN N.W. ONTARIO, 1989. 

PRODUCT FORMULATION TYPE POTENCY MANUFACTURER 

Dipel 96AF 

(ABG6278) 

Dipel 352 

(ABG6268) 

Condor OF 

Condor AF 

Futura XLV-HP 

Futura 0 

C.I.L. E2492 

Aqueous Flowable 25.3 BIU/L Abbott Labs 

Emulsifiable Sus. 33.7 BIU/L Abbott Labs 

75g(AI) /L 

* 

Oil Flowable 

Aqueous Flowable 75g(AI)"/L 

Aqueous Suspension 33 BIU/L 

Oil Suspension 60 BIU/L 

Aqueous Suspension 16.9 BIU/L 

Ecogen inc. 

Ecogen Inc. 

Chemagro Ltd, 

Chemagro Ltd, 

C.I.L. Inc. 

* Delta endotoxin 
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TIME 2. JHUCfflON B.t. Ronulatkns. N.V. GNENOD, 1989. 

0DB.96AP IMH. 352 

(MM 62TO) (AG8 62GB) 

CF euiib&hp RHIBAO C.I.L. B2492 

All sprays were applied using a Cessna 188 Agtxudc flying at 160 knh and 15 to 20 n above die canopy, 

a Iouer limit of flotoeter turbine. 

1. Delta-endotoodn. 

-J .J J 1 J J J 



■■"1 —1 

* BHJ ** Grams of Delta-endotoodn. 

a Corrected for natural mortality using a modified Abbott's formula for asynchronous sampling. 
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Research Studies on Physicochemical Aspects of Pesticide 
Performance (Conducted in 1989) 

introduction 

During 1989, the Pesticide Formulations Project at FPMI 

undertook one field study, and three laboratory studies to 

examine the potential of certain polymeric adjuvants to provide 

rainfastness of glyphosate deposits. 

1. influence of Two Polymeric Adjuvants On Physical Properties, 

Droplet Spreading and Drying Rates*, and Foliar Uptake and 
Translocation of Glyphosate in vision**' Formulation. 

The effect of Sta-Put® and Silwet® L-7670 on physical 
properties (viscosity, surface tension and volatility), 
droplet spreading and drying rates, and foliar uptake and 

translocation of glyphosate was studied using white birch 

seedlings aad branch tips. Three end-mixtures were prepared 

using Vision^ one in water alone and the other two with 0.05% 
of the adjuvants in water. Physical properties were measured 

to examine their roles on droplet spreading and drying rates. 

Foliar uptake was investigated to study the effect of droplet 

spreading and drying rates on foliar retention; and 
translocation was studied to examine the role of two polymers 

on bioavailability of glyphosate. 

The adjuvants did not contribute to marked differences in 

the viscosities or volatilities of the three end-use mixtures, 
although the surface tensions were altered to some extent. 

Silwet caused a marked increase in the droplet spread areas, 

along with a simultaneous decrease in the droplet drying time. 

Sta-Put did not alter any of these parameters. No simple 
relationship could be found between surface tensions of the 

mixtures and droplet spreading or drying rates. Both adjuvants 

contributed to an increase in the foliar uptake of glyphosate, 
but Silwet caused a much greater increase than Sta-Put, thus 

suggesting a relationship between droplet spreading and foliar 

uptake. Nevertheless, there was no significant difference in 
the amount of glyphosate translocated between the three 

end-use mixtures, thus indicating no evidence of reduced 
bioavailability because of the presence of the two polymers at 

the concentration levels used in the study. 

2. Influence of Two Polymeric Adjuvants on Bioavailability of 
Glyphosate: relevance to rainwashing of deposits from foliar 

surfaces. 

Rainfall after treatment is know to reduce efficacy of 

post-emergence herbicides. The rain-free period after 

treatment, required to achieve adequate weed control, varied 
greatly depending upon the type of formulation used. The 
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addition of some polymeric adjuvants has proved to be useful ^ 

in protecting foliar deposits against washoff and in improving 
rainfastness of herbicides. 

End-use formulations were prepared by adding Sta-Putr® and ^ 
Silwet® Y-6652«adjuvants at levels of 0.05% to 1.5% v/v to 
diluted Vision^ formulation containing C-glyphosate. Two 
types of studies were carried out, one for investigating the ^ 

rate of uptake, foliar washoff, translocation and 

bioavailability of glyphosate; and the other for optimizing 

adjuvant concentration level to maximize foliar uptake and 

minimize washoff without causing reduction in translocation ^ 
and bioavailability. Young trembling aspen seedlings were used 

for the first study, using end-use formulations containing 

0.05% of the adjuvants. However, aspen branch tips were used «*] 

in the second study for treatment of end-use formulations 

containing 0.05 to 1.5% of the adjuvants. In the first study, 

seedlings were harvested at 8, 24, and 48 h post-treatment to 

examine the distribution of glyphosate in different parts of 

the plant, whereas in the second study the branch tips were 

harvested at only one time period, i.e., at 48 h after 

treatment. ""i 

In the first study, the data indicated that foliar uptake 

of glyphosate is a slow process, since the amount that was n 

washed off from foliage was > 67% at 8 h after treatment, and 

> 50% at 48 h. Similar to the foliar uptake, translocation 

process was also slow and only about 2% of the applied amount 

was translocated in 8 h and about 10% in 48 h. Nevertheless, """ 

there was no evidence of reduced bioavailability because of 

the presence of the adjuvants at the concentration level used. 

In the second study, the data indicated that both adjuvants ^ 

contributed to reduced glyphosate washoff even at the low 

concentration of 0.05%. The amount that was washed off 

decreased progressively as the adjuvant concentration 

increased from 0.05 to 1.5%. However, the amount that was "™ 
translocated into the untreated parts of the branch tip 

increased initially, passed through a maximum at the 

concentration range of 0.3 to 0.6%, and decreased gradually at **! 

higher concentration levels of 1.0 to 1.5%. The data thus 

indicated an optimum adjuvant concentration range beyond which 

reduced translocation and bioavailability would likely occur. ^ 

Thus the study indicated the need for optimizing adjuvant 

concentration for every application condition, since the use 

of different volume rates would alter the concentration of the 

surfactant which is already present in the commercial H 

formulation concentrate and therefore, the adjuvant 

concentration would correspondingly require optimization 

depending upon the volume rate of application used. ^ 

3. A Method to Study the Effect of A Polymeric Adjuvant on the 

Bioavailability of Glyphosate in Laboratory Trials. 

A method was developed J»p investigate the effect of a 

polymeric adjuvant "Nalco-TrolM II" on the bioavailability of 
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glyphosate (in Roundup® formulation), using trembling aspen, 
Populus tremuloids, Michx., seedlings. Absorption and 
translocation oT"**C-labeled glyphosate was determined with 
and without Nalco-Trol II, after application at,a dosage rate 
of 0.35 kg of active ingredient (AI) in 25 L ha surface area 
of leaves. At 48 h after treatment, less than 40% of the 
applied amount was absorbed and translocated into the plants, 
and more than 60% was still washed away from the treated 

leaves. 

Toxic effects of glyphosate (nonlabeled) were assessed 
for a period of 48 h after treatment using three parameters, 
viz., changes in plant height and weight, and chlorophyll 
content of untreated leaves. The glyphosate-treated plants 
showed little increase in height, compared to the control 
plants, but showed significant reduction in weight and in leaf 

chlorophyll. 

No significant differences were noted in absorption and 
translocation patterns, growth parameters or leaf chlorophyll, 
in plants treated with Roundup alone or Roundup with 
Nalco-Trol H, thus indicating no evidence of reduced 
bioavailability via entrapment of glyphosate into the 
polymeric chain. Nevertheless, the present method proved 
useful in detecting small differences in the toxic response of 

plants to herbicide treatment. 

4. Effect of Ethoaeen® and Si 1 wet® Adjuvants on Raimrashing 
Characteristics of Glyphosate Applied to Trembling Aspen. 

Glyphosate is a water-soluble herbicide and is formulated 
with water-soluble ̂ surfactants to provide the commercial 
formulation Vision^. Studies reported in the literature 
indicate that because of high water-solubility, glyphosate 
deposits on foliage are vulnerable to washing-off by rainfall, 
resulting in significant reduction in herbicidal activity. Our 
laboratory studies conducted to date indicate that if rain 
occurs within 1 h after herbicide application, all the 
deposited herbicide (100%) was washed off from the treated 
plant. If rain occurs within 2 h after treatment, about 87% of 
the deposited amount was washed off from the treated leaf. At 
8 h after application, about 76% of the deposited amount was 

washed off in rain. In all of these studies, the rain 
intensity was 10 mm/h. However, if a suitable adjuvant can be 
added to accelerate the rate of uptake and translocation into 
the active sites, then the foliar deposits would be less 
vulnerable to washing-off by rainfall. With this objective in 
mind, we studied six adjuvants and found that surfactant 

adjuvants, in general, do not enhance the rate of uptake fast 
enough to provide rain-protection for the foliar deposits. For 
example, to get an absorption of ca. 75% of the applied 
amount, a rain-free period of 72 h is needed with Vision 
alone, and a period of 48 to 55 h is still needed with 0.5 to 
1.0% of most surfactants when added to Vision. This means that 
we probably have to look for a product that will protect 
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foliar deposits from rain, rather than a surfactant adjuvant. ™ 

Two products have shown promise in thctelaboratory studies. The 
first is a surfactant called Ethomeeri^. This material has the 
property of a surfactant plus a rain protectant, since it 

shows a combined mode of action, involving both enhanced rate ^ 
of uptake and actual protection of the foliar deposit against 

rain. The second is a surface active polymer, SilwetS^ The 
mode of action, in our laboratory studies, appears to be more ^ 

in protecting the foliar deposits rather than in enhancing the 

rate of uptake, although both types of action is still being 
demonstrated. 

pan 

During 1969-90, detailed investigations were undertaken 

to examine the influence of the two adjuvants on rain-washing 

characteristics of glyphosate applied to trembling aspen. The n 

investigations consisted of six studies: 

a. Compatibility study. ^ 

b. Optimizing adjuvant concentration. 

c. Droplet spreading and drying rates. 1 

d. Rate of uptake by foliage. 

e. Laboratory study on rain-washing of glyphosate using 

radiolabeled material and under simulated rainfall. 

f. Field study on rain-washing of glyphosate using single H 
tree application and under simulated rainfall. 

The experimental portion of the six studies have been »> 

completed,and analysis of all of the samples are being carried 

out at present. The results will be ready only during the 

summer months of 1990. 

This comprehensive research study comprises the 

investigations required for the thesis of the H.Sc. program of 

Hr. John Leung, to be submitted in 1990, to the University of "*i 

Manitoba in Winnipeg. 
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Research on the Toxicity of Insecticides to Forest Insect Pests and 
Non-Target Insects in 1989 ^ 

B.V. Helson, J.W. McFarlane and D.R. Comba 

Introduction n 

This report will highlight the major studies on the development of 

insecticides for forest insect control conducted by the Insecticide "*i 
Toxicology project in 1988-89. Field trials with permethrin for the control ■■ 
of Zeiraphera canadensis are presented in a separate report. 

Alpha-terthienyl H 

Laboratory evaluation of the toxicity of this naturally-occurring 
phototoxic plant compound was continued in 1989. As reported last year, some ^ 
species of forest Lepidoptera pests are highly sensitive to this compound. 
It is much more toxic to white marked tussock moth than fenitrothion or 
carbaryl and less toxic than permethrin. Alpha-terthienyl is also toxic to ^ 
spruce budworm and eastern hemlock looper larvae after a 6h exposure to near * 

UV light. By topical application, it Is comparable to fenitrothion on these 
two species and less toxic than permethrin. Experiments are in progress to 
determine the role of UV light in the expression of the toxicity of **) 
alpha-terthienyl to spruce budworm larvae. To date, we have found that this 
compound is about 30x less toxic without a UV light exposure. It 1s also 

less toxic after only a one hour exposure but toxicity does not Increase ^ 
much when the exposure 1s increased from 6 to 16h. 

Permethrin 

By topical application, permethrin was found to be very toxic to eastern 

hemlock looper larvae. Further tests in the Potter's tower demonstrated that 
its contact toxicity to third Instar larvae was about 75x that of H 

fenitrothion. The toxicity of permethrin on treated balsam fir foliage was 
also higher than fenitrothion. On this basis, a minor use proposal has been 
submitted for the registration of both the Pounce* and Ambush® formulations «-) 
of permethrin by ground application for the control of eastern hemlock looper : 
larvae at 17.5-35g Al/ha. A similar proposal has been submitted for the 
control of gypsy moth larvae based on previous laboratory tests which 
demonstrated that permethrin is extremely toxic to this pest. A proposal has ^ 
also been submitted for the registration of permethrin by ground application 
at 70g AI/ha for the control of spruce budmoth larvae based on the field 
trials reported at the Pest Control Forum last year. <*! 
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P Zectran metabolites 

This cooperative study with K.M.S. Sundaram (FP-71 - Chemical Account 
s' ability) to evaluate the involvement of metabolites in the residual toxicity 

of Zectran was completed in 1989. Two additional major metabolites of 
Zectran that are present after treatment on white spruce foliage, amino-

_ mexacarbate and formamidomexacarbate were tested for their toxicity to spruce 
( budworm larvae by topical application and exposure to treated conifer 

L needles. Aminomexacarbate was as toxic as Zectran by both exposure routes. 
Formamidomexacarbate was 25x less toxic than Zectran by topical application 

f but only 4x less toxic on treated conifer needles. Another metabolite, 
[ dimethyl ami no xylenol which does not have a carbamate group was not toxic at 

3.2 g/larva. 

| Hvlobius congener 

In July 1988, red pine seedlings from Nova Scotia were dipped in or 

P sprayed with aqueous mixtures of 0.5% and 1.0% permethrin, 2.5% chlorpyrifos 
1 and 2.5% fenitrothion. No phytotoxicity was observed. On June 13 and June 

29, 1989 bioassays with debarking weevils on these trees almost one year 
F" after treatment demonstrated that dips and sprays of 1.0% permethrin and 2.5% 

chlorpyrifos provided high mortality of weevils and very little damage to the 
seedlings. In June 1989, another set of white spruce seedlings were sprayed 

m with aqueous mixtures of 0.5 and 1.0% permethrin, 2.5% fenitrothion and 2.5% 
P chlorpyrifos for future bioassays with debarking weevil adults. No 
' phytotoxicity was observed. 

P White Pine Weevil 

Research was continued with white pine weevil adults to assess the 

m potential of permethrin for the control of this pest. 

An experiment was conducted to determine the residual toxicity of 

permethrin to white pine weevil adults. Potted, white pine trees were 

P sprayed with aqueous mixtures of 0.16%, 0.4%, 1.0% or 2.5% permethrin (Ambush 
1 500 EC). Each tree was sprayed with about 15 ml of mixture with a plant 

misting bottle to thoroughly wet the foliage. The trees were placed outdoors 
p> and exposed to natural weathering conditions. Each week for four weeks, five 

trees treated with each concentration and five control trees were selected at 
random for bioassays. Twenty, caged adults were exposed to each tree in the 

_ laboratory for one week. Mortality and feeding damage were assessed then. 

P Preliminary observations indicate that very little if any feeding damage 
' occurred at any concentration over the 4-week period even though mortality 

declined to 32% and 70% at the 0.16% and 0.4% concentrations respectively 

P after four weeks. 
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Permethrin Buffer Study n 

In 1989, a study was conducted in a red pine plantation on FPMI land 

near Thessalon, Ont. to determine the buffer width required to protect n 

aquatic invertebrates from significant impact due to off-target drift of 
permethrin in cooperation with N.J. Payne, Spray Atomization & Dispersal and 

K.M.S. Sundaram, Chemical Accountability. Aluminum pans containing 9L of 
lake water were placed at 30, 60, 120, 180 and 240m from the edge of the "1 
spray block along 5 lines, 25m apart on the NE and SE sides of the 16 ha 
block. Nine pans were also placed Inside the block. A set of control pans 

and pans for treatment with standard permethrin concentrations were placed H 
2km away. On 24 June beginning at 2035 h., the block was sprayed with an 
aqueous mixture of permethrin (Pounce EC) at 70g AI in 4 1/ha using the 
Institute's Cessna Ag-truck aircraft equipped with four Micronaire AU 3000 ™ 
atomizers. The aircraft flew at 185 km/h, 18m above ground, perpendicular to ] 
the wind direction at 25m intervals. Beginning 30 minutes after completion 
of the spray, water samples were collected from each pan in Mason jars for 
bioassays with mosquito larvae as an Indicator aquatic insect and in Teflon rm-

bottles for permethrin residue analysis. Pans were treated with standard 
concentrations and samples collected concurrently. 

Meteorological conditions during the aerial spray were: wind direction 

292' (WNW), wind speed 1.7 m/s at 10m, temperature 20'C, RH 52% and a stable 
boundary layer. The toxicity of permethrin in the standard pans was similar 

to previous tests with a final LC50 of 1.35 ppb and a probit mortality-log 1 
concentration equation: y = 4.248 + 5.84x. Payne jejt a\_ 1986 (FPMI Inform. ] 
Rep. FPM-X-70) developed a model for estimating the width of the buffer from 
water required for permethrin aerial applications. For this particular 16 ha •*] 

aerial spray, the model predicted that the buffer required was 58m to limit 

mosquito mortality to 10% in a water depth of 0.5m. Although data analysis 

and interpretation are still in progress, the results indicate that, based on ^ 

observed mosquito mortalities, the concentrations of permethrin in all the 

pans 60m from the spray block were below that predicted by the model and that ' 
this concentration was not exceeded in any pan further than 60m from the 

block. In other words, mortality of mosquito larvae in water 0.5m in depth H 

would not have exceeded 10% and usually would have been much less at all 

distances and sites 60m and beyond in the current study. 

f^-i 
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Forest Pest Control Forum, 1989 

CONTROL OF SPRUCE BUDMOTH IN WHITE SPRUCE PLANTATIONS WITH 

ENTOMOPATHOGENIC NEMATODES 

D.C. Eidt 

Forestry Canada - Maritimes 

Fredericton, N.B. 

A preliminary experiment in 1988 with soil treatments against spruce budmoth 

larvae and pupae indicated that the use of entomopathogenic (=entomophilic) 
nematodes held promise. The treatments consisted of split tree plots which, 
because of nematode mobility, obscured treatment effects. The results lacked 
statistical validity. They were nonetheless encouraging, and a properly 

designed field test and possibly a foliar spray were anticipated. Thus two 
experiments were conducted in the J.D. Irving Ltd. white spruce plantations in 

northern New Brunswick in 1989. 

This is basically a bacteriological technique, because it is the bacteria 
associated with the nematodes that kill. The nematode is the means, with some 
searching ability, to get the bacteria to the target insect. 

Experiment I: Soil treatment. 

The area under each tree crown was treated by applying nematodes suspended in 
water using a plastic watering can. Four replicate trees were used where 
possible. The mean tree crown diameter was 1.17m and the area under the crown 

averaged 3.68 sq m. 

Steinernema feltiae {courtesy of Biocontrol Products, Willow Hill, Pa) were 

applied at rates of 30 and 60 million living nematodes in 4L of water per 

tree. Mortality had been high, 72 to 82%, in the nematodes, because of an 

accident in storage (the air supply had been interrupted for an undetermined 
time) and there was no easy way to determine the infectivity of the survivors. 

Steinernema bibionis were applied at only 34,375 to each of four trees and 
68,750 to one, because fewer of this species were available. Heterorhabditis 

heliothidis, used last year, was not available. 

Treatments were applied under four trees 6 June, when most larvae were in the 
late 3rd instar (there are four). Air temperature was 13C and soil temperature 

was IOC at 5 cm depth. The following days saw a warming trend. Temperature is 
important because the nematodes become less active at lower temperatures and 
infectivity is said to become negligible at somewhere between 10 and 15C 

depending on the strain of nematode. 

Traps were placed under the trees and four untreated trees to intercept 

emerging moths. The feeding sites above each trap were counted so that 

emergence data could be adjusted later to compensate for wide variations in 

susceptibility of trees to budmoth attack. 

Results were as shown in Tables 1 and 2 

The results are consistent with those obtained in 1988. Reductions in 1988 
using S. feltiae at 20 and 40 million/sq m were 83 and 71%. The reduction in 
1989 using 8 million/sq m was 76% based on the actual emergence, or 86% based 
on emergence adjusted for differences in infestation among trees. 
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The data show that spruce budmoth numbers can be substantially reduced using 

the nematode soil treatment. For commercial use of the method, problems to 

overcome are nematode supply and cost, storage and handling, transportation, 

accessibility of trees, and labour cost. "^ 

Experiment II. Foliar spray. 

Three preliminary trials were conducted to determine: 

1. if jS. feltiae in aqueous suspension could seek out budmoth larvae in buds 

on potted trees in growth cabinets at high humidity. They could not, because "^ 

the water did not wet the needles, and evaporated quickly. } 

2. if nematodes could stand the shearing force of being sprayed from a Solo 

backpack mistblower, and the impact on foliage. They could. "B| 

3. if various materials known to be antidesiccants or UV screens were toxic to 

or inhibited movement of nematodes. No suitable materials were found. _ 

In the field, almost as a last resort, a B.jt. formulation was used in mixture 

with a nematode suspension on the assumption that it would contain 

appropriate, biologically benign adjuvents. Futura XLVC was selected only <**\ 

because enough was on hand for the experiment. 

The formulation consisted of: 

3.8L j>. feltiae suspension containing 20,600/mL | 

1.0L Futura XLVC containing da-glo orange 

3.2L water 
"1 

8.0L containing 9785 viable nematodes/L 

Less than 7L of this formulation was applied to four trees to runoff at about m^ 

1430h, 6 June 1989, when the temperature was >16C, winds were light, humidity 

was high, the sky was overcast and rain threatened. Four trees were left as 

controls. There was insufficient Futura to treat with it alone. Trees were the 

same size as those used in the soil treatment. The deposit stood in small *"*] 

droplets, the dye gave the trees a reddish cast, and there was no obvious 

evaporation one hour after treatment. No larvae were found in drop trays that 

had been placed under the trees during the spray. 

Three days after treatment, all branch tips with feeding sites were collected 

and examined. Sick and dead larvae were placed in vials with moist filter 

paper to allow bacterial and nematode development. Shoot analysis gave the m 

results in Table 3. ! 

Only in the treatment were dead and dying larvae found. There also seemed to 

be an effect on larval drop, which was less in the treatment whether empty **] 

feeding sites was calculated as a percentage of the total larvae or of just 

the healthy larvae. 

Of the 64 dead and dying larvae retained on moist filter paper, only two H 
produced a brood of nematodes. Of the others, 20 were smeared and examined 

microscopically by Dr. Eldon Eveleigh, FC-M. One contained an adult nematode. 

All contained masses of bacilli. Eight of 12 other larvae smeared by Dr. Gary _ 

Dunphy, Macdonald College, contained primary stage Xenorhabdus nematophilus, i 

the bacterium associated with S_. feltiae. He also confirmed x. nematophilus in 

the 20 slides smeared earlier. The other four larvae either contained 

secondary stage X. nematophilus, B. thurinqiensis, or both, which were **i 
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indistinguishable without a biochemical test. Thus 67% infection was an 

underestimate. 

Regardless of whether X. nematophilus or B. thurinqiensis killed the larvae, 

mortality was effectively 40% among larvae remaining on the tree. 

The ultimate measure of mortality would be the number of budmoths that reached 

adulthood in the treatment as a percentage of those that did so in the 

control. This accounts for infected larvae that dropped, and larvae that 

became infected by nematodes that fell to the ground. In the treatment, only 

one moth emerged under each of the treated trees. This represented a reduction 

of 88% from the treated trees, where an average of 8.5 (range 5 to 11) moths 

emerged. The difference was statistically highly significant. When these data 

were adjusted to account for differences in the larval populations on the 

trees, there was a 93% population reduction. (Table 4) 

This experiment indicates that nematode sprays can be highly effective. It is 

just a matter of time before a formulation is developed (perhaps in 

combination with B.t.) that will be effective under a range of moisture and 

temperature conditions that will make X.n. (for Xenorhabdus nematophilus, by 

analogy with B.t..) an economically effective biological insecticide. 

Ultimately it should be superior to B.t.. because x..n. is carried by a 

prey-seeking missile, the nematode. 
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Table 1. Budmoth emergence, soil treatments. 

Significant at 0.05$ confidence level. 

Table 2. Budmoth emergence, soil treatments. Emergence data corrected for 

differences in infestation among trees.* 

*« 

Significant at 0.01$ confidence level. 

ra 

RS, 
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Table 3. Budmoth larval assessment 3 days postspray 

Table 4. Budmoth emergence, sprayed trees 

Treatment Control 

Feeding Adjusted Feeding Adjusted 

Replicate Emergence sites Emergence Emergence sites Emergence 

Mean 0.72**» 8.5 9.96 

% reduction 88 93 

no. of feeding sites 

•Adjusted emergence = x emergence 

mean no. feeding sites 

••Significant at 0.01 % confidence level 

•••Significant at 0.001$ confidence level 
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Studies on the Environmental Cheaistry of Forestry Insecticides 

Introduction 

The Insecticide Chemical Accountability Project has tvo primary ob 

jectives: (1) to study the distribution, persistence, toxicity and fate of 

forestry insecticides in different components of the forest environment and 

(2) to develop adequate analytical capabilities to identify and quantify 

trace levels of the residue moieties present in various forestry matrices. 

In addition, cooperative interactions vith the scientists here and elsewhere, 

form a viable approach to solve some of the challenging problems facing 

chemical control methods in forestry and thereby yielding rewarding results. 

This report summarizes some of the achievements made in the research activi 

ties conducted during 1988/89. 

(I) Field Research 

Penetration, mobility, persistence and metabolic fate of implanted acephate 

in black spruce trees 

A most pressing problem in forestry is the protection of seed producing, 

high-value stands of black spruce from insect damage. Cooperative research 

initiated in 1988 is being continued with scientists of NeFC to evaluate the 

effectiveness of the implanted systemic insecticide, acephate (Acecap ) in 

the bole of black spruce to control bark beetles, Polygraphus rufipennis 

(Kirby), which seriously damage the seed producing trees. 

Using the method developed previously for this study, bark samples 

collected from the field during 1989 are currently being extracted and 

analysed for the residue levels of acephate and its toxic metabolite, metha-

midophos. Preliminary data show that acephate has excellent penetration and 

xylem mobility with appreciable degradation to methamidophos. The project 

will be terminated in 1991 and the methodology and biological evaluation 

parts will be published separately in the later part of that year. 

Persistence and drift of permethrin following an aerial application 

A cooperative research study was undertaken with PP-62 and FP-SO to 

study the drift potential and persistence of permethrin following an aerial 

spray at an application rate of 70 g A.I./ha. 

The substrates which were sampled at intervals of time to monitor the 

persistence of permethrin in the forestry environment are soil, litter, Jack 

pine, White pine, Aspen and spruce. Individual samples were combined to 

yield replicate lots for analysis. Sampling of the substrates is still in 

progress with analysis being performed on a continuous basis. 

Deposit samplers (glass plates and aluminum collectors) and water 

samples were analysed for FP-62 and PP-50 respectively. The analysis has 
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been completed and the results vere submitted to the Projects concerned for 

evaluation. H 

(II) Laboratory Research ^ 

Insecticide wash-off from sprayed conifers by simulated rainfall 

A major study to determine the foliar retention, persistence and wash- "*> 

off potential of fenitrothion from foliage and its mobility to soil and 

groundvater was implemented vith the cooperation of FP-61 during the fall of 

1988. The fate and stability of the chemical in balsam fir foliage, soil and r^ 

water is being investigated as it is influenced by: 1) dosage of chemical I 

applied to the tree, 2) formulation type (influence of additives), 3) rain 

intensity, 4) amount of rainfall and 5) the time period between insecticide 

application and rainfall. The Institute's spray chamber was used to simulate H 
aerial application of the formulations and then modified to accommodate the ' 

simulated rainfall. Four fenitrothion formulations, used in operational 

sprays, and containing different types of adjuvants, were sprayed on the ««| 

trees at two dosage levels, viz; 140 and 280 g A.I./ha. The above conditions 

were varied one at a time, keeping all others constant, to determine their 

influence on wash-off of the insecticide and accompanying movement to soil 

and water. 

All sprays have been completed and a thorough examination of the data 

generated is now in progress. Preliminary results indicate that all of the ^ 

conditions studied, except for the intensity of the rainfall, affect the 

amount of insecticide dislodged from the foliage. The vertical and horiz 

ontal mobility of the insecticide in soil was also determined. This on-going ^ 

study will in due course be expanded to accommodate other insecticides and 

other parameters in order to examine critically the wash-off potentials of 

sprayed materials in forestry. 

Degradation and metabolic fate of diflubenzuron (Dimiliff ) in clay and sandy 
loam forest soils under laboratory condition's 

The metabolic fate and rate of degradation of diflubenzuron (DFB) [l-(4-

chlorophenyl)-3-(2,6-diflurobenzoyl) urea] is currently being studied in two 

types of forest soils under controlled laboratory conditions. The soils 

being investigated are a clay loam and a sandy loam under both natural and ^ 
sterile conditions. The soils have been fortified in bulk using C-14 radio-

labeled DFB, segmented into individual 5 g quantities, placed in an environ 

mental chamber and then sampled in triplicate for each soil type over inter- ^ 

vals of time. The 5 g soil aliquots are being extracted by exhaustive homo-
genization with first acetonitrile and then methanol. The resultant extract 

is filtered through sodium sulfate, flash evaporated to dryness and recon-

stituted in 5 mL of acetonitrile for subsequent analysis. The samples are 

analysed for DFB plus five suspected metabolites by thin-layer chromatography 

(TLC), liquid scintillation counting (LSC) and high-performance liquid chrom-

atography (HPLC). Un-extractable bound residues are determined by oxidation n 

of the soils and analysis by LSC for total C02-14 recovery. 
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Simultaneously, 100 g aliquots of the fortified soils are being monitor 

ed for total C0--14 evolution (from the degradation of DPB in the soils) 

using a simple flow-through apparatus developed previously. This system 

involves trapping the C02-14 gases produced in a medium of Carbosorb and 

reading the results by LSC. The experimental portion of the study has been 
completed and analysis and interpretation of the results is currently in 

progress. 

Preliminary methods for the extraction of bound residues from environmental 

substrates 

Recently, new breakthroughs in the extraction and analysis of bound 

residues has been reported through the use of two different techniques; (1) 
Super Critical Fluid Extraction (SCFE) and (2) High Temperature Distillation 
(HTD) methods. Equipment has been purchased and/or modified in order to 
implement these techniques in our laboratory research. The technique of SCFE 

involves raising the temperature and pressure of a certain liquid above a 

specific threshold or "critical value" so that it inherits gas-like proper 

ties. The substrate of interest is extracted under these critical conditions 

which helps to dislodge any bound residues from the sample matrix. The other 
technique currently under investigation, HTD, consists of extracting the 
sample under very high temperature conditions (6008C to 800°C) in a stream of 

inert gas (helium or nitrogen). The effluent is trapped in organic solvents 
and analysed for the parent material or breakdown products. After cooling, 
the sample matrix can be extracted to remove any further residues. 

Currently, the systems have been set-up and preliminary tests are being 

conducted. The extraction of bound residues from the diflubenzuron study 

will be implemented using these techniques and the results will be compared 
to those obtained by oxidation of the soils. Further investigations using 

other substrates and insecticides are planned. 
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Progress Report on Residual Efficacy of Dipel® 
Formulations Sprayed Aerially Against Spruce Budworm 

at Bathurst, N.B., During 1988 and 1989 -i 

By -i 

P.C. Nigam and S.E. Holmes 

Forestry Canada - Maritimes Region ^ 

Fredericton, New Brunswick E3B 5P7 

INTRODUCTION ^ 

This study was started in 1988 with Dipel9 12L, a concentrated oil formulation of B.t. 

containing 25.4 BlU/litre. A further concentrated formulation, Dipel® 16L containing 33.8 

BlU/litre, was tested in 1989 and effectiveness was compared with Dipel® 12L Both m 

formulations were developed by Abbott Laboratories. Results of the 1988 study were 

reported during Sixteenth Annual Forest Pest Control Forum. ™! 

Experiments were conducted in cooperation with Mr. E.G. Kettela, Forestry 

Canada - Maritimes, Forest Protection Limited, Research and Productivity Council and 

Abbott Laboratories under the auspices of the New Brunswick Spray Efficacy Research ^ 

Group (NB SERG). 

The objectives of this year's study were to determine the (i) residual efficacy 

of Dipel® 16L, aerially atomized by Micronair AU4000, @ 15 and 30 BlU/ha and to ""! 

compare the results with Dipel0 12L sprayed similarly in 1988, (ii) effect of post-spray 

weather parameters on deterioration of residual toxicity of Dipel0 16L and to compare 

with 1988 weather effects on Dipel0 12L. A brief summary of methods and materials, n 

and results are presented for this report. 
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METHODS AND MATERIAL 

The experiments were conducted at Bathurst, N.B. Three plots of approximately 

200 hectares were selected for two treatment and a control in 1988 and two treatment 

and two control plots in 1989 of similar size were selected. The treatment plots were 

sprayed with 15 and 30 BlU/ha of Dipel® 12L and Dipel® 16L using two Cessna 188's 

equipped with four Micronair ALWOOO's on each aircraft. The Micronairs were rotated 

at maximum speed. Dipel® 12L was sprayed @ 0.55 litre/ha and 1.1 litre/ha for 15 and 

30 BIU respectively in 1988. Dipel® 16L was sprayed at 0.4 litre/ha and twice at 0.4 

litre/ha for 15 and 30 BIU respectively. 

The Dipel® formulations were dyed with 1% Day Glo Orange dye by weight for 

deposit assessment. The deposit assessment was performed on various components 

of larval microhabitat and artificial surfaces. Only deposit assessments on needles are 

given for this report. Deposits on new (current) and old needles were measured using 

three different magnifications (30X, 60X and 100X) during the last two years. 

Weather parameters were recorded on a micrologger. Information on canopy 

level weather was collected using sensors on a 10 meter meteorological tower. 

Thermocouple (temperature) and leaf wetness sensors were located on host tree 

branches for collection of data near larval microhabitats. 

Foliage samples were collected for (i) bioassay of residues (ii) deposits on 

needles (iii) droplets on webbings and (iv) budworm behaviour and droplet-interaction. 
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Pre-spray samples were collected at least 48 hours before spraying and post-spray 

samples were collected on spray day (0 day), 1 day, 3 day and 5 day after spraying. n 

Residue bioassay samples were kept in paper bags. Twenty-five to fifty current year 

buds were collected from one branch; if sufficient shoots were not available then a 

second branch was used. All samples were kept cool and in high humidity in styrofoam r-1 

coolers in the field and then stored in walk-in-growth-chambers at 0 - 2°C. Bioassay 

of foliage for residual efficacy of 15 and 30 BlU/ha of Dipel0 sprays was carried out 

using laboratory reared IV instar larval in 10 cm clear plastic dishes. Approximately 10 »i 

buds were supplied per dish and 10 larvae per dish were used. In 1988 a total of 120 

larvae were used for each observation period, while in 1989 the number of larvae was 

doubled to 240 for each observation. The mortality counts were taken after 1, 3, 6 and -

9 days of releasing the larvae on foliage, at pupation, and at adult emergence. Results 

of nine day larval mortality counts are presented in this report. 

RESULT AND DISCUSSION 

Bioassay results are summarized in Table 1 for 1988 and 1989, along with ^ 

mean needle deposit data measured at three different magnifications. It is clear from 

this table that Dipel® 16L in 1989 has given higher residual toxicity as compared to H 

Dipel9 12L in 1988. There is no difference from the practical point of view between the 

15 and 30 BIU applications of both formulations. The difference between the 1989 and 

1988 results seem to be due to higher mean deposit/needle, and due to the higher n 

concentration of B.t. in Dipel** 16L which is reflected in higher and longer lasting 

mortality. The effect of high deposit seems to play the dominant role in 1989 mortality; 
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sufficient residual toxicity has lasted up to 5 days after spraying. Lower volume (0.4 

litre/ha) improved the deposit because a higher number of smaller droplets were 

produced by the Micronairs which emitted the low volume at high rotation speed. This 

was also noticed in 1988 when 0.55 litre/ha and 1.1 litre/ha were applied; there was 

better deposit at the lower application rate (Table 1). 

Weather elements are given in Fig. 1 to 4 for 1989 and 1988. In 1989 rain 

started approximately 24 hours after spraying and a total of 9.9 mm fell within the next 

12 hours i.e., by 1800 hours on June 16, 1989. The 1 day samples were collected 

while it was raining. Approximately 10.4 mm rain fell before the 3 day samples were 

taken for bioassay. It appears rain had no drastic effect on the residual efficacy of 

Dipel® 16L formulation. 

In 1988, there was no rain until the 3 day sampling when it rained from 8 AM 

to 1800 hours; and 3 day samples were collected from 1440 to 1720 hours, (Table 2). 

Approximately 6.0 mm rain fell before the 3 day sample collection was completed. 

The residual toxicity of Dipel® 12L was low on the spray day and 1 day samples, and 

seems to be more a function of lower deposit than of the effects of weather elements. 

Temperature, relative humidity and radiation are also given in Fig 1-4. They do 

not seem to affect the residual toxicity too much. Initial deposit affects residual toxicity 

significantly; with higher deposits the residual effect lasts longer. Weather may modify 

toxicity but has not played a dominant role under these experimental conditions. Dipel® 

16L has improved residual efficacy of B.t, and further development and registration of 

this formulation is recommended. 
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Table 1. PRELIMINARY SUMMARY OF RESIDUAL TOXICITY OF DIPEL* FORMULATIONS ON BALSAM FIR 

AFTER AERIAL APPLICATION AT BATHURST DURING 1989 & 1988 

CORRECTED % MORTALITY AFTER 9 DAYS OF RELEASING IV INSTAR LARVAE** 

to 

FOLIAGE SAMPLES COLLECTED 

AT FOLLOWING WEATHERING 

PERIODS AFTER SPRAYING 

Spray Day 

1 Day 

3 Day 

5 Day 

MEAN DEPOSIT/NEEDLE 

CURRENT NEEDLE 

OLD NEEDLES 

OLD & NEW NEEDLE 

7.62 (100X) 

9.01 (100X) 

3.0r(60X) 

8.88 (100X) 

6.48 (100X) 

3.60*(60X) 

0.82 (31X) 

0.49 (31X) 

1.06*(60X) 

0.33 (31X) 

0.57 (31X) 

0.6* (60X) 

AIRCRAFT 

AND AUTOMIZATION 
Two Cessna 188's equipped with 4 micronair per aircraft rotating at maximum speed. 

*RPC deposit evaluation for Ed Kettela 

Compound Microscope (100X) 

Stereo-Microscope (31X or 60X) 

. of larvae used for each observation were 120 in 1988 and 240 in 1989. 
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Figure 3 HOURLY WEATHER ELEMENTS 

FOR PLOTS D1, D2 AND CONTROL(DC) 
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Figure 4 HOURLY WEATHER ELEMENTS 

FOR PLOTS D1, 02 AND CONTROL(DC) 

JUNE 8-JUNE 15, 1988 
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Table 2. Field sample collection times on Dipel* plots in 1986 and 1989 at 

Bathurst, N.B. 

1988 

PLOT 

Dl D2 DC Sample 

Pre-spray 

Spray Day 

1 Day 

3 Day 

Sample 

Date 

June 7 

June 11 

June 12 

June 14 

Time 

1030-1230 

1930-2030 

1700-1750 

1620-1720 

53A 

Date 

June 7 

Time Date 

Date 

June 7 

June 11 

June 12 

June 14 

1989 

PLOT 

53B 

Time 

Time 

1330-1500 

2045-2145 

1630-1700 

1515-1600 

Date 

June 7 

June 12 

June 12 

June 14 

Pre-spray 

Spray Day June 15 

1 Day June 16 

3 Day June 18 

5 Day June 20 

1000- June 7 

1240 

* June 15 

1345- June 16 

1515 

1215- June 18 

1330 

1140- June 20 

1415 

1515-

1715 

53B East 

Date Time 

June 8 1045-

1215 

0800- June 15 1900-

1430 1930 

1130- June 16 1545-

1230 1630 

1015- June 18 1545-

1130 1700 

1010- June 20 1600-

1120 1655 

Time 

1530-1715 

1500-1600 

1500-1600 

1440-1500 

53C West 

Date Time 

June 8 1430-

1505 

June 16 1545-

1630 

June 16 1650 

1735 

June 18 1415-

1515 

June 20 1450-

1540 

*Two sampling periods: OBOO-0915, 1500-1815. 
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Permethrin Spray Trials Against the Spruce Budmoth, Zeiraphera canadensis 
in Matapedia, Quebec, 1989 

A Report to the 17th Annual Forest Pest Control Forum 
(Ottawa, Ontario 14-16 November, 1989) 

Blair Helson* and Michel Auger^ 

Project No. FP-50 Insecticide Toxicology ^ 

^Forestry Canada 
Forest Pest Management Institute 

P.O. Box 490 

Sault Ste. Marie, Ontario 

P6A 5M7 

2M1nistere de 1'Energie et des Ressources 
Service de la Protection contre les Insectes et les Maladies 

1297, boul. Charest Ouest 

Quebec, (Quebec) 
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Permethrin Spray Trials Against the Spruce Budmoth, Zeiraphera canadensis 
in Matapedia, Quebec, 1989 

Blair Helson and Michel Auger 

S unwary 

Trials were conducted to determine the period of time available for 
SDraying with permethrin before and after the beginning of egg hatch. 
Effective control of larvae and protection of white spruce leaders were 
obtained with mistblower treatments of individual trees at 70g Al/ha during 
an 8-day period preceding egg hatch. A simple technique for predicting the 
time of egg hatch was also tested in 1989. Branch samples in Mason jars in a 
warm room where checked regularly for hatched larvae to determine the number 
of degree-days required for first hatch. Egg hatch was then predicted by 
following the degree-day accumulation in the field until this requirement was 
reached. The time of egg hatch predicted by this method corresponded closely 
with direct observations. Three methods of ground applications of permethrin 
at 70g Al/ha were also evaluated. Treatment of three rows of trees with one 
swath from a mistblower gave promising results. Treatment with an 
Electrodyne sprayer provided effective control and protection of leaders. 
Spraying only the leaders of white spruce trees provided very good protection 

of the leaders from spruce budmoth damage. 
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Introduction ^ 

Previous trials have demonstrated that a single treatment of permethrin. 
at 70g Al/ha by mistblower, helicopter or fixed-wing aircraft is effective in 
controlling spruce budmoth larvae and reducing leader damage. All of these ^ 

experimental treatments have been timed precisely to the beginning of egg 

hatch because, based on the known behaviour of this pest, the larvae were 

expected to be exposed to foliar insecticide deposits only for a short period ^ 

of time after they hatch while crawling to the flushing buds. However, such 

precise timing could be difficult in operational sprays if large areas need 

to be treated and poor spraying weather occurs. This study was designed to 

determine the period of time available for spraying before and after the m' 
beginning of egg hatch to achieve effective control of Z. canadensis larvae 
with permethrin. "~ 

In addition, the following three different ground application methods 

using permethrin were tested to determine their effectiveness in reducing 

damage to white spruce leaders caused by this pest. 1. Individual trees were ,_, 

treated with an Electrodyne sprayer 1n cooperation with Dr. N. Payne, Spray 

Atomization & Dispersal, FPMI. This device produces electrically-charged 

spray drops which are attracted to the tree providing efficient coverage. 

2. Just the terminal leaders of white spruce trees were sprayed with ^ 

permethrin. Although Z_. canadensis infests buds on the entire tree, only the 

damage done to the terminal bud of the leader is of major importance because 

this can result in poorly formed trees. A spray applied selectively to the » 

leader might reduce or prevent this damage even though larvae may still be 

present on the rest of the tree. 3. Three rows of trees spaced 2m apart were 

sprayed with one upwind swath of permethrin from a mistblower to determine 

the level of control obtainable on trees at increasing downwind distances. ^ 

A simple technique to predict the beginning of egg hatch was also tested 

in 1989. -1 

Materials and Methods 

Spray Timing: The trials were conducted in one site containing naturally- ^ 
regenerating white spruce near Hatapedia, Quebec. Twelve groups of 30 trees, 

1.5-2.5m in height which had been damaged by spruce budmoth were selected for 

the trials. Eight groups were used for treatments and four were used as ^ 

untreated checks. Beginning on 11 May, 1989, one group of trees was randomly 

selected for treatment every 2 days. The actual period ranged from 1 to 3 

days depending on weather conditions and rate of egg hatch. Permethrin ^ 

(Pounce EC in water) was applied to each tree with a Solo Port motorized ' 

mistblower fitted with a ULV nozzle. Each tree was completely sprayed with a 

0.35% concentration for 15-17 sec. depending on the flow rate which varied 

from 28-32 ml/min. to give an equivalent of 70g in 20 L/ha based on 2500 ""j 
trees/ha. Weather conditions were monitored continuously with a Campbell 

Scientific CR20X portable weather station. One 15-cm branch from each tree 

for population assessments and bud damage was collected before treatment from <^ 

all groups on 11 May, 1989. Another set of branch samples was collected from 

each treatment group and a check immediately before spraying. Branch samples 

were collected again from all groups after treatment on 12 June, 1989. 
Damage to leaders and leader lengths were measured on 22 August, 1989. 
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I Ground Application Methods: These trials were conducted in another white 
v spruce plantation near Matapedia, Quebec on 20 May, 1989 which was the 

predicted date of hatch in this plantation. 

' A stock solution of 6% permethrin, specially formulated for use with the 
Electrodyne sprayer from ICI was sprayed on three consecutive rows of 10 

P white spruce trees, 1.5-2.0 m in height. The applicator walked at a steady 

I pace of 0.50 m/sec. with the nozzle held directly above the leaders of the 
trees. Each row of trees was sprayed twice. With a flow rate of 3 ml/min., 

m, this provided a dosage of 70g AI In 1.2 L/ha. 

For spraying leaders, a Solo, hand-operated, backpack, compressed air 
sprayer fitted with a flat fan nozzle was used to apply a Pounce solution to 

P each leader at a pressure of 0.5 kg/cm2 providing a flow rate of 660 
I ml/min. Ca. 20 ml of a 0.14% concentration was applied to each tree by 

spraying one side of the leader from top to bottom for about 1 sec and then 

m repeating the procedure for 1 sec on the other side. An equivalent of 70g AI 

| in 50 L/ha was applied in the leader spray based on 2500 trees/ha. 

m To treat three consecutive rows of trees, a 5.25% concentration of 
F permethrin (Ambush 500 EC) was applied with the Solo Port mistbiower along 
; one swath at a pace of lm/sec. With the ULV nozzle, the flow rate was 

calibrated at 48 ml/min. providing a dosage of 70g AI In 1.33 L/ha assuming a 

P 6m. swath width. 

Sampling and damage assessments were performed as above. 

P Predicting Egg Hatch: At two-day Intervals beginning on 9 May, 1989, 
■ branches from white spruce trees in the above two sites were collected and 

the buds were removed. Each branch was placed in a 500 ml, Mason jar 

P containing a piece of moist sponge and capped with a 7-cm, white filter paper 
I circle in the screw band. These jars were placed in a motel room where the 

inside surface of the filter papers were checked several times a day for 

pi newly-hatched Z. canadensis larvae. A thermograph was used to record 

: temperatures in the room and calculate degree-day accumulations using a 

1 threshold temperature of 4.5*C. Mean hourly temperatures from the screened 
_, thermometer of the CR21X weather station were used to calculate degree-days 

in the field. 

The degree-days required for first hatch in the warm room was determined 

f* and the number of degree-days accumulated in the field since the collection 

: date was followed until the required number was reached. Eggs on branch 

samples were examined dally to determine the time of first hatch. 

! Results and Discussion 

Spray Timing: The greatest reductions in larval populations and numbers of 
[" damaged buds were obtained with treatments between 14-22 May (Table 1) 

corresponding to the 8-day period immediately preceeding the beginning of egg 

451 



hatch (Table 2). The earlier treatment and the 2 later treatments were not 
as effective. In the early treatment, permethrin residues probably did not ^ 
persist at high enough levels to provide consistent control during the hatch-
Ing period 11-14 days later. The later treatments were conducted after most 
eggs had hatched and many larvae had probably already entered buds before <*) 
these sprays. All treatments except the early one reduced leader damage to 
an Index close to one (Table 3). Leaders were also longer in all the treated 
groups compared to the checks. These results show that spraying with 

permethrin can be done over about a one-week period Immediately preceeding m 
the beginning of egg hatch. The actual period available will likely depend 
on the application method and the quantity of permethrin reaching the trees, 
the prevailing weather conditions which affect the longevity of permethrin ^ 
residues and the length of time for egg hatch. 

Ground Application Methods: The results of the various ground application ~ 
methods are presented in Table 4. Treatment of three downwind rows of trees 

with a mistblower provided promising results even though population levels 
were very high before treatment, particularly on the third row of trees with 

a mean of 34.5 larvae/branch. Larval population reductions were similar on " 
each row of trees but damage was higher on the second and third rows, 

presumably because of the higher larval populations on these rows. 

The Electrodyne sprayer provided good control and protection. 

Leader sprays provided the best protection of leaders of any method 

tested to date. As expected, considerable numbers of larvae were still ^ 
present after treatment on these trees because the area of the trees where 

branch samples were collected was not sprayed Intentionally. 

Spruce budworm larvae were also present at low population levels on the 

trees in these trials as well as the spray timing trials (Table 5). 

Populations in many of the treatments were less than in the checks, „ 
particularly in the treatments done between 11 to 18 Hay. This probably 
corresponds to the period preceeding or during emergence of second instar 

larvae from hibernaculae. 

Predicting Egg Hatch: The technique was successful in predicting the date of 

first hatch in the field (Table 6). Collections from different dates 
predicted the initiation of egg hatch occurring between 21 and 23 May. Egg ^ 

hatch began on the 22 to 23 May in this site (Table 2). This technique is 
simple to use and provides lead time for treatments before hatching begins. 

('IJJVI 

452 



Table 1. Effectiveness of Permethrin Mistblower Applications at Different 
Times Against the Spruce Budmoth, Zeiraphera canadensis in 

Matapedia, P.Q., 1989 

Application Mean No. Larvae/Branch % Population1 % Buds % Reduction2 
Time (Hay) Pre 1 Pre 2 Post Reduction Damaged in Bud Damage 

1 Compared to Pre 1 levels and corrected for population changes in the checks 

2 Compared to checks 
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Table 2. Time of Hatch of Spruce Budmoth in 1989 

P^£ 

15=, 
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Table 3. White Spruce Leader Damage Following Permethrin Histblower 
Applications at Different Times, Matapedia, P.Q., 1989 

Application % Damage Damage Leader 
Time (May) JL _L -i- JL Index Length (cm) 

11 10 37 37 16 1.60 43.7 

14 30 37 33 0 1.03 45.0 

16 40 37 20 3 0.87 43.6 

18 43 27 30 0 0.87 41.9 

20 30 30 37 3 1.13 44.4 

22 30 40 30 0 1.00 48.9 

25 33 23 37 7 1.17 41.4 

26 37 43 20 0 0.83 47.6 

Combined „, _ 
Checks 4 17 66 13 1.88 31.5 

Oamage Categories 0 = no. SBH damage, 1 - S8M scar 

on leader further than 5cm from apical bud, 2 = SBH scar 
within 5cm of apical bud, 3 = leader broken or apical 

bud destroyed 
Damage Index (Turgeon) = (Oxto)+(lxti)+(2xt2)+(3xt3) 

to+ti+t2+t3 

where t0 ...• t4 are numbers of trees in each category 
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Table 4. Efficacy of Different Ground Application Methods with Permethrin against the Spruce Budmoth, 
Zeiraphera canadensis, Matapedia, P.Q., 1989 

Mean Leader 
Mean Ho. Larvae/Branch % Population1 % Bud V- Leader Damage{%) Damage Length 

Method Pre Post Reduction Damage Reduction J) 1 2 3_ Index (cm) 

37 17 40 6 1.17 36.9 

70 10 20 0 0.50 45.0 

83 17 0 0 0.17 47.6 

3 23 52 22 1.92 30.6 

1 Corrected for population changes in the checks 

2 Compared to checks 

J J J 1 ■ J .._J ... J ... .j J . J J 1 ■.. J J 



Table 5. Spruce Budworm (Choristoneura fumiferana) Population 
Levels on White Spruce After Treatment with Permethrin 

at 70g Al/ha, Matapedia, P.Q., 1989 

1 Compared to checks 
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Table 6. Technique to Predict Hatching Date of Spruce Budmoth Larvae. 

Sample Collection Date 

9.05 11.05 13.05 15.05 17.05 19.05 21.05 

Time of 1st Hatch 0700 1300 0900 1100 1400 1400 1800 

in Room 14.05 16.05 17.05 19.05 20.05 20.05 21.05 

Degree Days in Room 

Required for Hatch 

Degree Days 

Accumulated in Field 

since Collection Date 

Degree Days Remaining 61 

for Hatch in Field 

No. of Days Required 

to Accumulate Remain 

ing Degree Days in 

Field 

Predicted Date of 21.05 23.05 22.05 22.05 23.05 21.05 22.05 

Hatch m 

♦Estimated ^ 
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Summary Report on Studies Conducted by the Forest Pest Management 

Institute's Environmental Impact Project in 1989 **) 

Aquatic Studies in the Icevater Creek Research Area 

Benthos and Brook Trout Populations Assessment 

A project to determine secondary effects on brook trout of an insecticide ^ 
treatment in Icevater Creek vas continued. This project vas designed to 
measure the effects on the resident brook trout population of an 

insecticide-induced reduction of stream benthos. The initial treatment in **, 
1987 resulted in a significant impact on the invertebrate community. 
Significant post-treatment reductions in grovth of young trout vere 
documented, although several other trout population parameters vere 

unaffected. Results from the trout study are in press in the Canadian ^ 

Journal of Fisheries and Aquatic Sciences and those from the benthos 

assessment are submitted to Environmental Pollution. Data collected from an 

untreated reference stream indicated that temperature stress from unusually n 

varm vater temperatures in 1987 vere at least partially responsible for the 

post-treatment grovth reductions of trout. To determine the secondary 

effects on brook trout of an insecticide treatment in the absence of 

temperature stress, a treatment duplication in Icevater Creek is scheduled "** 
for 1990. Sampling activities in 1989 contributed to the pre-treatment data 
base for the treatment duplication. The population density and age 

structure, movement of individuals, grovth rates and production of brook ■""! 

trout vere measured three times during the season, vhile the benthos 

abundance and composition in both natural and artificial substrates vere 
measured at five week intervals from Hay to October. 

Development of a Stream-side Bioassay System 

A bioassay facility vas constructed and tested at Icevater Creek. The H 

objective vas to develop a bioassay system that vill predict the response of 

benthic invertebrates or larval fish to pesticide contamination in forest 

streams, by exposing test organisms to treated vater in simulated stream ^ 

channels. This approach vill allov toxicity testing under more natural 

conditions than conventional laboratory static or flov-through bioassays. In 
this system, creek vater is diverted through artificial stream channels 
containing natural stream substrate from Icevater Creek. The channels are ^ 
constructed of PVC rectangular conduit open on top, and are 10 m long and 30 

cm vide. Discharge of stream vater into the channels is controlled by gate 

valves. The pesticide is injected 1.5 m belov the intake in each channel. n 

The pesticide is dripped into the channel at this point from a Harlott 

bottle calibrated for 1 h continuous dosing. A series of Plexiglas baffles 
immediately belov the injection point ensures complete mixing. The 

contaminated vater exits the baffles and flovs over natural substrate to the H 
end of the channel. 

Test organisms are placed in tvo locations in each channel: above the 

injection point (these serve as untreated controls) and at the dovnstream H 

end of the channel (about 7 m belov the injection point). These organisms 
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are held in Plexiglas observation boxes that contain natural substrate and 
are designed to nonitor drift response (downstream transport of affected 
individuals in the water column), avoidance (downstream movement by 
crawling), and lethal effects (mortality of individuals). These boxes are 70 
cm long 30 cm wide, screened on either end, open on top, and longitudinally 
divided into three equal sections. The three sections provide treatment 
replication. The present facility includes two channels and allows for 
concurrent testing of two concentrations and two controls. 

Several trials with permethrin were conducted to test the operation and 
efficiency of the system, to determine the effectiveness of the observation 
box design, and to standardize invertebrate collecting, holding, and 
handling procedures. Data from these trials are preliminary and do not 
provide dose-response information for permethrin. The preliminary trials 
were successful and a systematic operation of the facility was established. 
The system is prepared for full-scale use in the 1990 season. 

Headwater Stream Pilot Study 

A biological survey was conducted in a small first-order tributary of 
Icewater Creek. This is a heavily-shaded headwater stream that is 
essentially invisible from the air and therefore represents the type of 
stream that may be at risk of contamination from aerial applications of 
pesticides. Pesticide impact assessments in this stream may be forthcoming. 
The survey included sampling of fish, benthos, and periphyton to determine 
the density and growth of fish, the abundance and composition of aquatic 
invertebrates, and production of periphyton. The stream contains a resident 
population of brook trout (approximately 150 individuals). Seasonal growth 
of trout was slow and few individuals exceeded 120 mm. There was no movement 
of trout through a fish weir into or out of Icewater Creek. The invertebrate 
community is largely dominated by the "shredder" functional class, 
particularly several species of Trichoptera. Periphyton biomass is limited 
in summer by the heavy canopy, but increases in fall after defoliation. 

Herbicide Studies in Greenwater Lake 

FPMI's Environmental Impact Project and Herbicide Chemical Accountability 
Project cooperated in an experiment to investigate the environmental fate 
and biological effects of hexazinone and metsulfuron applications to 
replicated treatment enclosures in Greenwater Lake. Details of the 
experiment are provided in the report of the Herbicide Chemical 

Accountability Project. 

Terrestrial Vertebrate and Invertebrate Studies 

Research into the potential effects of B._t. on non-target caterpillars 
feeding on low vegetation (blueberry) was continued. Field research has been 
conducted near Gogama, Ontario in jack pine plantations of approximately 20 
years of age in cooperation with researchers from the University of Toronto, 
Faculty of Forestry. The emphasis of the research is to determine the 
relative toxicity of B.t. to the most important (abundant) species of 
caterpillars. This research is partially supported by the Ontario Pesticides 
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Advisory Cooaittee. 

Laboratory Bioassays ^ 

Laboratory bioassays vith caterpillars and B.t. have been delayed due to 

slov progress in establishing cultures of tvo principal species, both of 
which are known to occur in the crops of spruce grouse chicks and/or 

songbirds on these research sites. Itame brunneata (Thunb.) (Geometridae) 

vas the most abundant, externally feeding caterpillar on blueberry for at 

least the first half of June in both 1988 and 1989. Orthosia revicta (Morr.) "I 

vas the most common of the noctuid species on blueberry and was at least 

equally abundant to I.brunneata tovards the middle (1988) or end (1989) of 

June as the latter species began to pupate. Adults of both species are ^ 

readily maintained in the laboratory vhere they successfully mate and 

oviposit. Despite very good fertility, overvintering, and hatch of the eggs, 

the first-instars of I.brunneata are not able to feed successfully on 

mid-season blueberry foliage but will have to be provided early-season ^ 

foliage produced in the greenhouse. The larvae of 0.revicta are readily 

reared on artificial diet and our diapausing pupae~vill probably provide 
caterpillars for experimentation by the nev year. ^ 

B.t. Field trial 

Besides direct impacts on non-target caterpillars, B._t. has the potential ^ 
to affect vertebrate predators of these caterpillars, particularly birds, 

through a reduction in their food supply. An experimental application of 

B.t. vas conducted in cooperation vith U of T personnel to investigate this ^ 

possibility. The primary investigations by the Environmental Impact Project 

vere 1) a field bioassay trial using clipped blueberry foliage and 

I.brunneata and 2) studies of behaviour and reproductive success of ^ 

selected, ground-nesting songbirds. 

B.t. vas experimentally applied (Dipel 8L at 30 BIU in 1.8 litres/ha) in 

the~Gogama research area on June 11 using the PPMI spray plane. Tvo forest 
blocks of 80 hectares each (400 x 2000m) vere studied. Spray vas applied to ^ 

the eastern 40 hectares (400 x 1000m) of the northern forest and the eastern 

44 hectares (400 x 1100m) of the southern forest. The remaining 40 and 36 

hectares directly to the vest of and contiguous vith the treated areas ^ 

served as controls for the northern and southern treated blocks, 

respectively. The northern treated block received 29.0 BlU/ha actual 

emission and the southern treated block received 31.2 BIU/ha. Deposit cards 

on 12 sites of the southern forest (described belov) all received some spray H 
deposition including tvo control sites about 700m upvind of the spray 

boundary. Bovever, there vas a highly significant difference betveen the 

control and treatment area in terms of number of droplet-stains (0.3 vs. «i 

14.8 stains/cm2). The stains on the control sites vere <100u diameter 

compared to a maximum of 400u on the treated sites (spread factors not yet 

available). n 

1) Bioassay: Itame brunneata vas the only species sufficiently abundant in 

the field to run the bioassay. These caterpillars vere collected off-site on 

June 7 and June 12 and maintained on clipped blueberry foliage until ^ 

0 



recruited into the trial. Blueberry foliage was clipped from vlthin 1/2 

metre of a deposit sampler situated within or on the edge of each of 12 

clearings on the southern forest (6 control, 6 treated). Five caterpillars 

were placed in a petri plate vith a moistened filter paper and sufficient 

foliage for 24 hours of feeding. Six such plates (30 caterpillars) were 

prepared for each of 12 sites. This regimen of 72 plates was set up on the 

day of spray (Day-0), another 72 plates the day following the spray (Day-l), 

and another 72 plates 48 hours after the spray (Day-2). Foliage was obtained 

from the sample sites daily and presented to the caterpillars up until June 

18 at which time only "dean" foliage was provided. Thus, one series was fed 

for 7 days, one for 6 days, and one for 5 days. Mortality was recorded 

daily until all larvae had died or pupated (31 days post-spray). The 

bioassay was conducted and maintained indoors at the Gogama Tree Nursery 

(OMNR) until June 17 when it was transported to FPHI. 

Mortality responses of the caterpillars are summarized in Table 1. There 

was a significant treatment effect for all three series in terms of "total 

mortality" and "dead larvae" (ie. sufficient deposit/residue for at least 2 

days after the spray and 5-7 days continuous feeding on contaminated 

foliage). This is not reflected in any discernible differences in the number 

of successful parasites (all solitary) nor those larvae "lost" (mishandled) 

by the experimenters. The treatment effect on mortality rates of prepupae 

was not consistent. Using Abbott's formula, total corrected mortality was 

41.IX (Day-0), 27.8X (Day-l), and 33.BX (Day-2) due to treatment but these 

were not significantly different from each other. 

These data represent the fatal response rates of I.brunneata fed foliage 

from sites likely to have received near maximum deposits of B._t. for the 

range of deposit yet to be determined. Itame brunneata is susceptible to the 

deposits obtained in these relatively open areas during this particular 

field study but further interpretations cannot be made at this point. 

2) Ground-nesting songbirds: The aim of this project was to determine if 

B.t. spraying had an indirect effect on the reproductive success of selected 

songbird species, due to their dependence on larval Lepidoptera as food for 

their young. Species included in this study were the hermit thrush, 

Bylocichla guttata, dark-eyed junco, Junco hyemalis, white-throated sparrow, 

Zonotrichia alblcollis, and chipping sparrow, Spizella passerina. 

Treatment and control areas were compared for differences in reproductive 

success (number of young hatched and number of young surviving to 

independence), growth of young, and quality of parental care at the nest. 

Survival was calculated over the incubation and nestling periods according 

to the method described by Mayfield. Food samples were collected from 

nestlings to look for differences in the type of prey brought to the young. 

There was little difference in the total number of food items brought to 

the hermit thrush young (4.8±1.2 food items per food sample in treated areas 

versus 6.8±1.7 in control areas). However, Lepidoptera comprised a 

significantly lower proportion of their food in the treated areas compared 

to the control areas (0.069±0.045 [mean±SE] versus 0.58±0.14, respectively; 

p<.005, 6-test). This difference in the Lepidoptera component of food 

samples had no significant effect on the growth of hermit thrush young 

(tarsal length or weight; p>0.1, ANOVA, df»l, F=1.26 for tarsus, F-1.94 for 

weight). There was also no effect of treatment on the probability of 

463 



survival of young (0.41 for hermit thrush nestlings from treated areas 

versus 0.23 for nestlings from control areas). A separate analysis for other 
ground-nesting species is not available at this time. 

Preliminary analysis of mist netting data suggests that fever young of 

ground-nesting species (previous 4 plus the nashville warbler, Vermivora 

ruficapilla) as a group fledged from treated areas compared to control areas 

(5.4 young per net hour in treated areas versus 9.2 in control areas). 

However, there was no significant difference in the proportion of young 

caught (young comprised 20.5X of the total catch of ground-nesting birds in 

treated areas versus 24.6X in control areas) or the ratio of young to adult 

females in treated versus control areas (p>.05, G-test). 

Table 1. Mortality prior to pupation of I.brunneata larvae feeding on 

blueberry foliage contaminated with B.U 

Treatment 

Series 

Mortality Components - Mean (95X C.L.) 

Total1 Dead Larvae1 Parasites Lost Larvae Dead Prepupae 

fBffl 

Control 

Day-0 

Day-1 

Day-2 

Treated 

Day-0 

Day-1 

Day-2 

11.1 a**1 3.0 a* 5.6 a* 0.6 a* 1.7 a* 
(5.0, 20.2) (0.3, 9.8) (0.0, 11.3) (0.0, 2.0) (0.0, 4.6) 

8.9 a 0.8 a 4.4 a 1.7 a 1.7 a 

(3.7, 16.9) (0.0, 5.3) (0.8, 8.1) (0.0, 3.6) (0.0, 3.6) 

16.8 a,c 5.6 a,c 6.7 a 0.0 a 2.8 a,b 

(9.5, 26.6) (0.5, 18.5) (3.5, 9.8) (0.0, 6.9) 

46.9 b 37.0 b 3.3 a 2.2 a 4.4 a,b 

(31.5, 66.1) (23.8, 53.8) (1.1, 5.5) (0.4, 4.0) (0.0, 10.6) 

33.7 b,c 22.8 b,c 1.7 a 3.3 a 4.4 a,b 

(21.6, 49.2) (9.5, 43.5) (0.0, 4.6) (0.2, 6.5) (0.2, 8.7) 

44.4 b 29.1 b 5.6 a 1.1 a 8.9 b 

(31.0, 60.8) (19.5, 41.1) (1.3, 9.8) (0.0, 2.9) (6.0, 11.7) 

1 back-transformed means and confidence limits (0.4-pover transform) 

2 means followed by different letters within columns are significantly 

different based on Tukey's multiple comparisons test with equal sample sizes 

except for "lost" where a G-test was used (* - p<0.05, ** - p<0.01) while 

those followed by the same letter are not differenct (p>0.05) 
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INTRODUCTION 

Le Service des Studes environnementaies (S.E.E.) a 1e mandat d'§valuer les 

Impacts des pulverisations de pesticides en forSt. II dolt aussi s'assurer de 

1'utilisation s6cur1ta1re des produits en ce qu1 a trait a la sant§ humaine et 

a 1'environnement. 

Chaque annSe, le Service effectue un controle de qual1t6 a1ns1 qu'un suivi 

environnemental des Insecticides utilises par le minisUre de 1'Energie et des 

Ressources (M.E.R.) pour lutter contre les ravageurs forestiers. II realise 

Sgalement le su1v1 des phytoddes servant a" l'entretien des plantations et a la 

preparation de terrain. Pour ce faire, 11 procfcde & T§chant1llonnage de 

d1ff§rents substrats ou organismes exposes aux pulverisations. 

Le texte suivant resume les differents projets menes en 1989. On y pr§sente 

egalement des resultats prel1m1na1res dont Tanalyse finale fera Tobjet de "' 

rapports ult§r1eurs. 
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A. PULVERISATIONS D1INSECTICIDES CONTRE LA TORDEUSE DES BOURGEONS DE 

L'EPINETTE 

Depuis trois ans le M.E.R. n'utilise que des Insecticides biologiques a base de 

Bacillus thuringiensis var. kurstaki (B.t.k.) contre la tordeuse des bourgeons 

de Tipinette (Choristoneura fumiferana Clem). Plusieurs etudes revelent 

l'innocuite de cette bactirie pour l'homme, la faune et l'environnement en 

general. Cependant, les produits utilises contiennent des spores pouvant 

persister, s'accumuler et eventueilement se reproduire en presence de 

conditions favorabies. Le S.E.E. juge done n§cessa1re de faire le suivi des 

pulvlrisations afin d'lvaiuer la persistance & court et k long termes des 

spores de B.t. En ce sens, 11 realise chaque ann§e un programme d'echantil-

lonnage dans differents milieux. Le Service effectue e" gal erne nt le contrdle de 

la qualite des preparations de B.t. 

En 1989, le Minist&re a realise des pulverisations opgrationnelles couvrant 

164 216 hectares de foret. Le Dipel MD 132 a ete utilise sur 76 % de cette 

superficie et le Dipel ^D 176 sur le reste. La dose emise sur la majorite du 

territoire etait de 30 M.U.I./ha. Toutefois, 34 579 hectares ont recu deux 

applications de B.t. totalisant 60 M.U.I./ha. 

Les details concernant les traitements expe>1mentaux sont donn§s plus loin dans 

le texte. 

1. Suivi des produits operationnels 

a) Persistance du Thuricide 48 LV dans le sol 

En 1985, le M.E.R. entreprenait une etude sur la persistance a long terme du 

B.t. dans le sol forestier de secteurs traites au Thuricide ^ 48 LV. 

Initialement, 29 stations avaient ete etabiies et echantillonnees pour realiser 

cette etude. Depuis ce temps plusieurs stations ont dD Stre abandonnees pour 

diverses raisons. En 1989, 12 stations ont pu §tre echantiilonnees afin d'y 

evaluer la presence des spores de B.t. apris quatre ann§es, et plus 
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particulierement l'augmentation des concentrations dans la partie minerale du 

sol. Vingt-quatre §chantilions ont €t€ analyses pour ce projet. 

b) Persistance du Dipel 132 dans le sol 

En 1987, le M.E.R. a entrepMs une 6tude sur le comportement a" court et a" long 

terme du Dipel MD 132 dans le sol forestier. Ce produit & base d'huile £ta1t ■** 

alors utilise de facon opeYationnelle pour la premiere fois au Qu§bec. Le but 

de cette Sdude etait d'Svaluer la presence des spores de B.t. queiques jours _ 

apres une pulverisation a1ns1 que leur persistance aprfcs un an. Des 

echantillons ont §te prelevls a la suite de traitements refuse's en 1987 et en 

1988. 

Au printemps de 1989, douze stations ont 6t£ e'chantiiionn&es dans le but de "^ 

connattre les concentrations apres un an dans le sol de secteurs tra1t£s au 

cours des deux annees precedentes. Vingt-quatre fechantilions de sols organique ^ 

et mineral y ont 6t6 prelev§es. 

c) Persistance du Dipel 132 dans les lacs 

Faisant suite S l'ltude sur le comportement du Dipel nu 132 dans les lacs 

entreprise 11 y a deux ans, le S.E.E. a de nouveau r§colte" des Ichantilions m 

d'eau et de sediments en 1989. Cette annie, quatre lacs s1tu§s dans des 

secteurs traites en 1987 ont et§ echantillonnes afin d'y ^valuer la persistance ^ 

du B.t. apres deux ans. Des pr§Uvements ont aussi ite faits dans quatre 

autres lacs exposed aux pulverisations de 1987 et de 1988. Cet §chant1llonnage 

visait a evaluer les concentrations et 1'accumulation possible du B.t. un an 

apres une seconde annee consecutive de traitements. Ce projet a necessite 

l'analyse de 40 echantilions de sediments et de 24 Schantillons d'eau. ^ 
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d) Evaluation des concentrations de B.t. dans le sol a* la suite d'une double 

application 

En 1989, certains secteurs de forSt I population larval re elevee ont recu deux 

applications de Dipel MD 132 ou 176. Le meme insecticide itait pulverise a 

quelques jours d'intervalle a" raison de 30 M.U.I./ha par application. Afin 

d'Svaluer les concentrations de spores viables de B.t. a la suite de ces 

traitements, 20 stations de sol ont ete etablies pu1s §chant1llonn§es. Des 

prelevements ont ete faits avant le debut des operations et apres chacune des 

applications dans des dSlais variant d'un a* trois jours. Les derniers 

echantilions ont ete prelevis aprSs une peri ode de trois mois. Cette recolte 

ainsi que celle faite avant les traitements incluaient Techantillonnage de sol 

organique et mineral. Dans les jours suivant les pulverisations seule la 

portion organique du sol etait prelevee. Au total, ce projet a nlcessite 

1'analyse de 80 echanti lions de sol organique et de 40 echantiilons de sol 

mineral. 

2. Suivi des produits expferimentaux 

Les traitements experimental en foret sont n§cessaires dans le processus 

f d'homologation des nouveaux Insecticides. Le M.E.R. partidpe & certains 

' projets en verifiant Tefficac1t§ des produits et le comportement des spores 

-, dans Tenvironnement. En 1988, deux produits ont fait l'objet d'un suivi 

i environnemental soit le E 492 de C.I.L. et le Condor "u AF d'Ecogen. Cette 

etude s'est terminee en 1989 par un echantnionnage visant a connattre leur 

| persistance a long terme. 

T Les pulverisations de 1989 ont permis d'experimenter sept nouveaux produits 

bioiogiques sur une superfide totale de 504 hectares. Cette annee seul 

P 1'insecticide Foray MD 48 B de la compagnie Novo a fait l'objet d'un suivi par 

I le S.E.E. 
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a) E 492 (C.I.L.) j 

Ce produit a 6t6 epandu par vole agrienne en 1988 3 une dose de 30 M.U.I./ha. ""! 

Un programme d'6chantillonnage eiabore conjointement avec la compagnie C.I.L. a 

permis au S.E.E. d'Studier son Evolution dans les jours et les mois suivant la ^ 

pulverisation. Des 6chantilions ont alors et6 pr6lev§s dans un ruisseau et a 

16 stations de sol forestier. En 1989, le Service a fait des prSUvements aux n 

memes stations afin d'y verifier la presence de B.t. aprls un an. Trente-deux 

echantillons de sol organique et mineral a1ns1 qu'un echantillon d'eau ont §t§ 

r6colt§s pour ce projet. ! 

b) Condor AF (Ecogen) 

En septembre 1988, le MinistSre a realise une etude sur le comportement du 

Condor ™ AF dans le sol forestier a la suite d'une pulverisation manuelle. 

Huit stations de sol ont ainsi §tS exposes a cet insecticide au moyen d'un 

pulverisateur a air comprim§. Huit autres stations ont 6t6 traitees 

simultan^ment au Dipel MD 132 dans le but de comparer revolution des deux 
produits dans des conditions similaires. Des prlllvements ont 6t6 faits 

immediatement avant et apres les traitements ainsi que deux mois plus tard. En 

1989, des Schantillons ont §t§ pris aux 16 stations afin de v§r1fier la 

persistance du B.t. apres une peYiode de neuf mois. Trente-deux §chantillons 

de sol organique et mineral ont 6t§ rlcoltis pour ce projet. 

c) Foray 48 B (Novo) 

Ce produit a base d'eau a ite Ipandu en 1989 par un monomoteur Piper Pawnee sur 

deux secteurs de 36 hectares. Chaque secteur a recu une seule application de 

30 M.U.I./ha dans un volume de 2,37 1/ha. Par suite de ces traitements des 

prelelements de sol ont ete faits dans les deux aires traite"es afin d'y 

verifier les concentrations. Huit stations ont ainsi £te" gchantillonnees dans 

chaque secteur avant le debut des operations, d'un a trois jours apr£s celles-
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d et trois mois plus tard. Quarante-hu1t echantilions de sol organique et 

32 de sol mineral ont 6te r§coltes pour ce projet. Les concentrations de B.t. 

seront de nouveau §valu§es au printemps de 1990 so1t apres un d§1ai de 12 mois. 

f 
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3. Controle de la quality 

Avant le d6but des pulverisations opeYationnelles, le laboratoire de n 

m1crob1olog1e du S.E.E. a §chant1llonn§ tous les lots de B.t. II a aussi 

ve>1f1§ leur potentiality Insecticide a1ns1 que la presence d'espSces "1 

pathogenes. 

Tous les lots ont demontr§ une potential1t§ Insecticide acceptable selon 

l'Stiquette. Par ailleurs, plus de v1ngt-sept esp&ces diffeYentes de micro-

organismes autres que le Bacillus thur1ng1ens1s ont §t6 Identifies. On a 

detects la presence d'enteYocoques dans les trois lots de Dipei MD 132 

provenant des surplus de 1988. Ces m1croorgan1smes ont aussi §te" retrouv§s 1 

dans douze des d1x-neuf lots de D1pel MD 132 et dans les hult lots de D1pel MD 
176 recus en 1989. ^ 

L'espece Enterococcus faecal is §ta1t absente des lots de D1pel 132 de 1988, n 

mais prlsente dans dnq lots de D1pel MD 132 et dans quatre lots de D1pel MD 

176 recus en 1989. L'esplce Enterococcus faedum 6ta1t prSsente dans les trois 

lots de Dipel MD 132 de 1988, dans douze lots de D1pel MD 132 et dans tous les 1 
lots de Dipel MD 176 recus en 1989. Rappelons qu'en 1988, TE. faecal 1s se 
retrouvait dans hult des 22 lots de Dipel MD 132 et TE. faedum dans tous les r-! 
lots du meme produit. 

Les r§sultats du d§nombrement des entSrocoques rfevSlent des concentrations 

Inferieures a la limite de detection (30 U.F.C./ml) et s'6chelonnant jusqu'S un ^ 

maximum de 267 U.F.C/ml. En 1988, les concentrations §taient 1nf6r1eures a 100 

U.F.C./ml dans 12 des 25 lots. El les variaient de 274 a 6700 U.F.C./ml dans 

les 13 autres lots. H 

Etant donnS les faibles concentrations d'entfirocoques d§tect6es, le ^ 

laboratoire n'a pas procldS & un dinombrement hebdomadal re, contrairement a 

l'an dernier. II a plutot prSfiri effectuer un Schantillonnage en aout et un n 

autre en novembre sur le produit non ut1lis§ en 1989. Les resultats du premier 

denombrement n'indiquent aucune croissance de ces bacte>1es. 
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D'autre part, 1'espSce Enterobacter cloacae a 6t§ 1sol6e dans quatre lots de 

Dipel 132. L'esplce Pseudomonas aeruginosa n'a et§ observed que dans un seul 

lot de Dipel 132 et dans un lot de Dipel 176 recus en 1989. Comme ces deux 

especes font partie des microorganismes choisis comme 1nd1cateurs de 

contamination par Agriculture Canada en 1988, le laboratoire a done procldfe a 

leur d§nombrement. Dans tous les cas, la concentration de ces deux esp§ces est 

apparue comme inferieure S la limite de detection. 

A 1'exception des enteYocoques, de 1'Enterobacter cloacae et du Pseudomonas 

aeruginosa. aucune autre espfcee Indicatrice designed par Agriculture Canada n'a 

§te detect§e. Ainsi, tous les lots de B.t. ont 6te approuvSs et ont pu 

utilises securitairement en 1989. 
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B. PULVERISATIONS DE PHYTOCIDES SUR LES TERRES PUBLIQUES 

Afin de valider et de computer nos connaissances sur le comportement des 

phytocides utilises en milieu forestier par le Ministfere, le S.E.E. a 

poursuivi, en 1989, son suivi environnemental du glyphosate (Vision MD) et de 

Thexazinone (Velpar L MD). Au total, 5 948 ha ont 6t§ tra1t6s par vole 
terrestre afin de priparer le terrain ou de dfegager les plantations. La 

plupart des travaux (4 376 ha) visaient toutefois le dfegagement des 

plantations de resineux de la vegetation competitive a 1 'aide du glyphosate. 

1. Glyphosate «*i 

Neuf prelevements d'eau en milieu lotique ont Hi r§colt6s cette anne"e afin de n 

valider les donnSes dijai obtenues lors de suivis antfirieurs et de verifier la 

qualite des traitements. Ces Schantillons ont g§n§ralement §t§ r§colt§s pr&s 

des superficies tra1t£es dans les 2 jours suivant la premiere pluie & survenir 

dans la zone tra1t§e. En conservant une approche sembiable, 14 §chant1lions de 

sediments ont e"te" recoltes d I'1nt§r1eur d'un deiai d'un mo 1s suivant le "" 

traitement. Vingt-quatre autres pr6ielements de sediments ont permis de 

computer certains suivis d§but§s en 1987 et 1988. ^ 

Dans le sol, une dizaine d'§chant1lions ont 6t6 recueillis afin de de finaliser 

les suivis amorce's i des sites de dSversements acddentels. 

Un suivi des residus de glyphosate dans les framboises a 6te realise a deux ^ 

stations. Des ichantilions ont ete pr£lev6s avant les operations a1ns1 que 3 

heures, 1, 2, 3, 4, 5, 6, 7 et 14 jours aprfcs le traitement. En tenant compte ^ 

des precipitations affectant le site, ces donn§es permettront de verifier le 

comportement du produit dans ces fruits. Quinze prllivements de fruits ^ 

(framboises et bleuets) ont aussi §t§ recueillis dans la premilre semaine 

suivant le traitement. Ces donnees permettront de pridser le niveau maximum 

de residus dans cette composante v§g§tale. Les m&nes Ichantilions serviront a 

v§rifier Tinfluence des pluies sur le lessivage du produit present sur les 
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fruits. Lors de 1'analyse, une portion de chaque 6chant111on sera lavSe avec 

un volume d'eau connu. 

Evaluation de la derive lors des operations terrestres effectu§es avec des 

puiverisateurs de type Boomjet MD (buse OC 20) a 6t§ r§al1s§e dans quatre 

secteurs diff§rents a l'aide de feuilles d'aluminium (analyse chromatogra-

phique). En tout, 12 lignes d'Schantillonnage, perpendiculaires au passage du 

transporteur, ont servi a la determination de la derive a 0, 5, 25, 50 et 100 

mitres de la zone traiUe. Mentionnons que les trois dernieYes distances 

correspondent actuellement aux bandes de protection exige"es par le MinisUre 

selon les zones sensibles rencontr&es. 

2. Hexazinone 

Le suivi de ce produit a et6 moins Important compte tenu de son utilisation 

limitee dans la province et des diverses mlthodes d'application encore i 

l'essai. N§anmoins, trois pr6l elements d'eau et sept de sediments ont ete 

recueiilis en milieu lotique. 

Un suivi des residus dans le sol a 6t6 r§al1s6 dans un secteur de preparation 

de terrain tra1t6 avec des pulvferisateurs de type Boomjet MD. Cette m§thode 

permet une application plus uniforme sur toute la surface a traiter. Des 

§chantillons dans les strates 0-10 et 10-20 cm du sol ont 6t6 prfelevfis 

10 jours, 2 semaines ainsi que 1, 2, 3 et 5 mo1s apr&s la pulverisation. 

Enfin, mentionnons la recolte de quelques preUvements de fruits (bleuets et 

framboises) dans des secteurs traites avec ce phytocide. 

3. Collaboration a d'autres etudes 

Dans le cadre de son programme de surveillance biologique des travailleurs 

forestiers utiiisant des phytocides, le MinistSre a renouveie son entente avec 
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le Centre de Toxicologie du Quebec (C.T.Q.). A la suite d'une §tude d§jd 

rialisie dans le cas du glyphosate, on adapta la procedure dSveloppSe (dosage 

du produit dans les urines) a £t€ adapt§e pour mesurer 1'exposition des 

travailleurs & differents modes d'appHcation de l'hexazinone en milieu 

forestier (pulveYisateur Boomjet MD, rampe de pulverisation et application 
manuelle avec pistol et). 

Une autre Stude portant sur 1'eff1cac1t£ du lavage a" l'eau froide pour §Hm1ner 

le glyphosate sur les vStements de travail a 6t£ final isle cette annSe par le 

C.T.Q. II ressort que le lavage ou possiblement un trempage prolong^ sont des 

moyens efficaces pour enlever le glyphosate adsorbs sur les vetements 

contam1n§s. 

Finaiement, le S.E.E. a effectu§ avec le Service de la r§g§n§rat1on foresti^re 

du Minist§re, un survol en h§l1copt£re des secteurs tra1t£s antlrieurement afin 

de verifier la quality des pulverisations et le respect des zones tampons. 

r?si 
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INTRODUCTION 

The Service des Studes environnementaies (SEE) has a mandate to evaluate the 

Impact of pesticide spraying 1n forests. It 1s also responsible for ensuring 

that the products are safely used as regards human health or the environment. *1 

Every year, the SEE carries out a quality control and environmental monitoring H 

program of the Insecticides sprayed by the ministSre de l'Energie et des 

Ressources (MER) to control forest pests. It also monitors the herbicides used ^ 

for upkeeping plantations and preparing ground. In conducting these studies, 

it takes samples of various environmental components or oganisms which have 

been exposed to spraying. ; 

This paper summarizes the various monitoring activities carried out 1n 1989. ^ 

It also presents some preliminary results, the final analysis of which will be 

the subject of further reports. «*\ 

t*&\ 

C*£l 
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A. INSECTICIDE SPRAYING AGAINST THE SPRUCE BUDWORM 

For the past three years, the MER has used only BTK-based (Bacillus thurin-

qiensis var kurstaki) biological Insecticides to control spruce budworm 

(Choristoneura fumiferana Clem.)* Several studies have shown that this 

bacterium 1s Innocuous to man, wildlife and the environment 1n general. 

However, insecticides contain spores that may persist, accumulate and possibly 

reproduce under suitable conditions. The SEE has therefore decided to monitor 

spraying in order to assess the short-and long-term persistence of these 

spores. An annual sampling program in various environmental surroundings has 

been worked out for this purpose. The SEE is also responsible for controlling 

the quality of BT formulations. 

In 1989, the MER operational spraying program covered 164,216 hectares of 

forests. D1pel™ 132 was sprayed over 76% of the area and Dipel™ 176 over the 

remaining area. Most of the zone was treated at the rate of 30 MUI/ha. 

However, 34,579 hectares had two applications of BT for a total of 60 MUI/ha. 

Details concerning experimental treatments will be exposed later. 

1. Monitoring Operational Products 

a) Persistence of ThuMcide 48LV in Soil 

In 1985, the MER undertook a study of the long-term persistence of BT 1n the 

soil of areas treated with Thuridde™ 48LV. Initially 29 sampling sites were 

established and sampled. Since then, several sites have had to be abandoned 

for various reasons. In 1989, the SEE was able to sample 12 sites. The aim of 

this project was to evaluate the presence of BT spores in soil four years 

after treatment and especially the increase of concentrations in the mineral 

layer. Twenty-four samples were analysed during the project. 
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b) Persistence of Dipel 132 in Soil n 

In 1987, the MER started to study the short-and long-term behaviour of Dipel™ 

132 in forest soil. This oil-based product was used for the first time 1n 

Quebec for operational treatment spraying. The study aimed at evaluating the 

presence of BT spores a few days after treatment and their persistence one year 1 

later. For this purpose, samples were collected after the 1987 and 1988 

sprayings. ^ 

In the spring of 1989, the SEE sampled 12 soil sites to evaluate BT concentra- ^ 

tions one year after spraying 1n areas treated during two consecutive years. 

Twenty-four organic and mineral soil samples were collected. 

c) Persistence of Dipel 132 in Lakes 

In 1989, the SEE carried on a two-year old study on the behaviour of Dipel™ 

132 in the water and sediments of lakes. This year, four lakes located inside m 

areas treated in 1987 were sampled to assess BT persistence two years after 

spraying. Sampling was also done in four other lakes that were exposed to both 

1987 and 1988 sprayings. The latter project aimed at evaluating BT concen 

trations and possible accumulation one year after a second consecutive year of 

treatment. A total of 40 sediment samples and 24 water samples were analysed 

during the study. 

d) Evaluating BT Concentrations 1n Soil Following a Double Application 

In 1989, some forest areas with high larval population received two 

applications of Dipel™ 132 or 176 spaced out over a few days. Both 

applications were done with the same product at the rate of 30 MUI/ha each. 

Twenty soil sites were established and sampled to evaluate the concentrations 

of BT viable spores after spraying. Samples were collected before the 1 

treatment and one to three days after each application. The last samples were 

taken three months later. This sampling and the one preceding the spraying n 

included organic and mineral soil collections. In the days following the 
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spraying only the organic layer was sampled. A total of 80 organic soil 

samples and 40 mineral soil samples were collected. 

2. Monitoring Experimental Products 

Experimental treatments in forests are essential for the registration process 

of new Insecticides. The MER 1s currently participating in certain projects 

aimed at measuring the effectiveness of products and studying the behaviour of 

spores in the environment. In 1988, two products were subjected to environ 

mental monitoring. These are E-492 by CIL and Condor™ by Ecogen. This study 

ended 1n 1989 with the assessment of long-term persistence. 

The 1989 experimental program enable the MER to test seven new biological 

products over a total area of 504 hectares. The SEE monitored only one 

insecticide known as Foray™ by Novo Inc. 

a) E-492 (CIL) 

This formulation was sprayed in 1988 by aircraft at the rate of 30 MUI/ha. The 

SEE elaborated a sampling program 1n collaboration with CIL. The objective of 

the program was to study the behaviour of E-492 in the days and months 

following the treatment. Samples were taken in one stream and 16 soil sites. 

In 1989, the SEE sampled the same sites to verify the presence of BT after one 

year. Thirty-two organic and mineral soil samples and one water sample were 

collected. 

b) Condor AF (Ecogen) 

In September 1988, the MER carried out a study on the behaviour of Condor™ AF 

in forest soil after a manual application. Eight soil sites were treated with 

this product by means of a pneumatic sprayer. Eight other sites were treated 

simultaneously with Dipel™ 132 to compare the behaviour of both products under 

similar conditions. Samples were taken before treatment, just after treatment 

and three months later. In 1989, samples were collected at the 16 sites to 
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assess the persistence of BT after a 9-month period. Twenty-two organic and 

mineral soil samples were taken during the project. 

c) Foray 48B (Novo) 

This water-based formulation was sprayed 1n 1989 by a Piper Pawnee single-

engined aircraft over two areas of 36 hectares. Each area received a single 

application of 30 MUI/ha in a volume of 2.37 a/ha. After the treatments, soil 

was sampled in both areas 1n order to evaluate BT concentrations. Eight soil 

sites were sampled 1n each area prior to spraying. Other samples were taken 

one to three days and three months after treatment. Forty-eight organic soil 

samples and 32 mineral soil samples were collected. BT concentrations will be 

evaluated again after a 12-month period in the spring of 1990. 

3. Quality Control 

Before starting the operational spraying program, the SEE microbiology 

laboratory sampled all BT lots. It also verified their Insecticide efficacy 

and determined whether pathogenic species were present. 

The Insecticide efficacy of all lots fell within the limit defined as 

acceptable on the label. In addition, more than 27 different species of micro 

organisms other than BT were Identified (Table 2). Enterococd were detected 

in three Dipel™ 132 lots remaining from 1988. They were also found in 12 of 

the 19 Dipel™ 132 lots and eight Dipel™ 176 lots received in 1989. 

The species Enteroccus faecal is was undetected 1n the 1988 Dipel™ 132 lots 

while detected in five 1989 Dipel™ 132 lots and four Dipel™ 176 lots. 

Enterococcus faecium was present 1n three 1988 Dipel™ 132 lots, twelve 1989 

Dipel™ 132 lots and all Dipel™ 176 lots. In 1988, E. faecal is was found 1n 

eight of the 22 Dipel™ 132 lots and E. faecium in all lots. 

Enterococci counts revealed concentrations lower than the detection limit (30 

CFU/mil) to a maximum of 267 CFU/ml. In 1988, concentrations were below 100 

•*=! 
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CFU/mt 1n 12 of the 25 lots. In the other lots, they varied from 274 to 6,700/ 

CFU/ml. 

Considering the low enterococci concentrations found this year the laboratory 

did not proceed to a weekly count as It was done last year. However, in 

August, the laboratory sampled the 1989 remaining lots and will do it again in 

November. The results of the first counts did not revealed any Increase 1n the 

bacteria. 

Furthermore, the species Enterobacter cloacae was Isolated in four Dipel™ 

lots. Pseudomonas aeruginosa was also detected 1n one 1989 Dipel™ 132 lot as 

well as in one Dipel™ 176 lot. Both species were counted by the laboratory 

since they belong to the group of micro-organisms chosen as contamination 

indicators by Agriculture Canada in 1988. In all cases, concentrations of both 

species were under the detection limit. 

Except for enterococci, Enterobactes cloacae and Pseudomonas aeruqinosa no 

other Indicator species designated by Agriculture Canada was detected. As a 

result, all the BT lots were approved and were able to be safely used in 1989. 
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B. PHYTOCIDES SPRAYING ON PUBLIC LAND ^ 

To validate and complete our knowledge of the behaviour of the herbicides used "i 

by the MER 1n the forest environment, the SEE has continued to monitor 

glyphosate (Vision™) and hexazinone (Velpar™) 1n 1989. A total of 5,948 „, 

hectares received ground applications of herbicides to upkeep plantations and 

prepare lands to be reforested. Most treatments (4,376 ha) were done with 

glyphosate, to release coniferous plantations from competing vegetation. ^ 

1. Glyphosate "*» 

Nine samples were taken 1n lotic water, to validate the data collected 1n «n 

previous monitoring programs and verify the quality of spraying. Most of these 

samples were taken near the treated areas within two days following the first ^ 

shower to occur 1n the area. Fourteen sediment samples were collected with the 

same approach within a period of one month after spraying. Twenty-four other 

sediment samples enabled the SEE to complete some studies Initiated 1n 1987 and "1 

1988. Ten soil samples were also taken to conclude the monitoring of some 

accidental dumping sites. "*! 

The amount of glyphosate residues in raspberries was measured in two sampling .-, 

sites. Samples were collected prior to treatment, 3 hours, 1, 2, 3, 4, 5, 6, 

7 and 14 days after treatment. This study aimed at evaluating the effect of 

precipitations on the behaviour of glyphosate 1n fruits. Fifteen other fruit 

samples (raspberries and bluberries) were taken during the first week following 

treatment to evaluate the maximum residual concentration. The same samples ^ 

will be used to verify the effect of rain on the leaching of glyphosate on 

fruits. For this purpose, a part of each sample will be washed before "H 

analysis with a known amount of water. 

Spray drift was evaluated in four different areas during ground spraying with a 

Boomjet™ type sprayer (OC 20 nozzle). Twelve series of aluminium foils 

(Chromatographic analysis) were placed perpendicular to spray lines, to measure 

drift at 0, 5, 25, 50 and 100 metres from the treated area. Note that the last 
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three distances correspond to the width of the buffer zones given to sensitive 

areas and required by the MER. 

2. Hexazinone 

The hexazinone monitoring program was somewhat more limited than that carried 

out for glyphosate, since hexazinone 1s not widely used 1n Quebec and that 

several spraying techniques are still on trial. Nevertheless, three water 

samples and seven sediment samples were collected 1n lotic water. 

Residual concentrations In soil were evaluated in an area of ground preparation 

treated with Boomjet™ sprayers. This type of sprayer give a more uniform 

application over all the area. Soil was sampled to the depths of 1-10 and 10-

20 cm after 10 days, 2 weeks, 1, 2, 3 and 5 months. 

A few raspberry and bluberry samples were also collected in areas treated with 

this herbicide. 

3. Collaboration in Other Projects 

This year, the MER renewed Us agreement with the Centre de Tox1colog1e du 

Qu§bec (CTQ) to carry on with the biological monitoring program of forest 

workers Initiated last year. The objective of this year program was to 

determine the extent to which forest workers are exposed to hexazinone spraying 

done with various type of sprayers such as boom sprayer, Boomjet™ sprayer and 

spray gun. The technique developed for the study on the operational exposure 

to glyphosate (urine test) was adapted to carry out this project. 

The CTQ concluded this year the study on the effiency of cold water washing to 

eliminate glyphosate on working clothes. This study revealeded that washing 

and possibly extended soaking are effective methods for removing adsorbed 

glyphosate from contaminated clothes. 

Finally, to verify the quality of spraying and make sure that buffer zones were 
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respected, the SEE carried out helicopter surveys 1n collaboration with the 

Service de la re"ge"ne" ration forestiSre over sectors treated with herbicides 1n 

the past. 

1 
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Introduction ^ 

Fenitrothion has been the chemical of choice 1n spray programs directed at "i 

forest defoliators in the Atlantic region for over twenty years. 

Contamination of watercourses by pesticide 1s an unavoidable aspect of large 

block spraying. In a recent review of the environmental effects of forestry 

fenitrothion use, it was Indicated that although most watercourse 

contamination does not cause major biological impact there are certain water ^ 

bodies which may be of higher risk (Fairchild et aj. 1989). Those are small, 

still water bodies which are shallow and have reduced forest canopy. Such I 

water bodies are of the type that are most difficult to detect from the air 

and therefore protect with buffer zones. There is also some evidence to <-, 

indicate that in some ponds, those with low pH, biological impact may be more 

serious. Studies have indicated that at simulated operational dosage rates, 

aquatic invertebrate impacts in bog ponds are of such magnitude as to "*'■ 
substantially alter energy flows through those ecosystems (FaircMld 1989). 

It was necessary to determine the contamination of small ponds by forestry ""' 

insecticides during operational spray programs in order to assess the risk to 

the biological systems. This study was an attempt to do that, as well as «i 

determine whether there was an attempt on the part of operational spray pilots 

to avoid deposit on small water bodies. 

Methods 

Five ponds were selected within operational spray blocks of the 1989 spruce 

budworm spray program in New Brunswick. The pond selection criteria were ^ 

small size (less than 0.5 ha), easy accessibility and central location within 

the spray block. All blocks were to be treated twice, separated by an n 

approximate 5-10 day Interval. The intent was to monitor surface deposit and 

initial surface water contamination after both the first and second sprays to 

provide ten discrete deposit events. "1 

Prior to each spray event six flat plate deposit samplers were distributed H 

over the surface of the pond. Deposit samples consisted of styrofoam floats 

to which had been attached a 20 cm x 25 cm stainless steel plate. Immediately "i 

prior to the spray event, plates were cleaned with hexane and a cellulose : 

filter paper was clipped to the plates. Within 15 minutes of the treatment, 

filters were retrieved and immersed in hexane until analysis. 
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One litre surface water samples (0-1 cm) were also obtained prior to and at 15 

P minutes post-spray at the same locations as deposit collectors. The initial 

extraction (100 mL hexane and shaken vigorously for 5 minutes) was begun 

P within one hour of spray. Final extractions were subsequently performed in 

the EP laboratory, no longer than two weeks after collection and immediately 

prior to G.C. analysis (Department of Environment 1979). In addition, water 

samples were obtained from pond outflows at various times ranging from 0 to 2 

h post spray and handled in the same manner. 

Where possible, foliage samples from balsam fir were also collected before and 

immediately after spray at approximately 3/4 crown height. Sufficient needles 

were removed from collected branches to make up a 50 g sample which was 

immersed in 100 mL of hexane or maintained in a frozen state until analysis. 

Additional measurements were made of windspeed (10 m), air temperature, and 

water quality parameters (D.O., pH, hardness, alkality). Pond size, depth and 

outflow rate as well as surrounding vegetation and topography estimates were 

made.. 

Results 

Ground observations at the time of spraying indicated that none of the ponds 

were subject to set-backs and therefore received direct application. Ground 

observation and review of spray team flight reports revealed that there were 

problems in flight line alignment in 30% of the observed sprays, resulting in 

skipped lines or double swathing. 

Deposit on filter paper after spray ranged from 24.3 to 0.7 mg/m . Mean 

deposits ranged from 17.6 + 4.6 mg/m2 on Pond 2 after the first spray event to 

1.2 + 0.2 mg/2 on Pond 1 after the second spray event. The highest mean 

deposit represents 84% to 57% of the emitted application rate . 
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Surface water concentrations of fenitrothion ranged from 2.5 mg/L to 0.006 

mg/L. Mean surface water concentrations ranged from 1.5 + 0.5 mg/L on Pond 2 

after the first spray event to 0.04 + 0.04 mg/L on Pond 4 after the second 

spray event. 

The concentrations of fenitrothion in outflow water were much smaller than 

those in pond surface water. Table 2 contains the results of outflow water 

sampling, presented in the mean of two samples. Mean outflow concentrations 

ranged from 26.0 jug/L to 0.2 jug/L. No consistent pattern in outflow 

concentration changes in time was evident, however, in five of the seven spray 

events monitored concentrations increased or remained relatively stable with 

time up to 2 h after spray. Conifer foliage residues after the first spray 

event had a mean value of 3.0 jjg/g with a standard deviation of 1.7 yg/g (N » 

9). Foliage samples taken after the second spray event were lower than those 

taken after the first with a mean of 2.3 + 1.5 //g/g (N = 9). Two samples 

obtained prior to the first spray event contained between 0.57 and 0.51 pg/g 

fenitrothion while those obtained prior to second spray (N = 6) contained a 

mean of 0.4 + 0.2 /^g/g. 

Discussion 

Although the deposit on flat plate collectors was highly variable, the mean 

deposit (31.6% of emitted active ingredient) is very comparable to that 

reported by Armstrong (1977) to be typical of operational forestry spray 

(25-30% of emitted dosage rate), indicating that the sprays were normal. That 

deposit and the adjacent foliage deposit which was similar to that previously 

recorded for forest spraying (Pearce and Ernst 1988) corroborates the visual 

observation that no attempt was made to protect any of the ponds with buffer 

zones. 

The surface water concentrations of fenitrothion reported here are 

substantially greater than those previously reported in lentic water after 

operational spraying. There have been several reports of peak lentic water 

concentrations which range between 0.2 mg/L and 1.1 mg/L (Mamarbachi et aJL 
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1985, Moody et al. 1978, and Morin et al. 1986), however, most studies have 

reported peak concentrations of less than 0.06 mg/L (Ernst et al_. 1980, 

Kingsbury 1977, Holmes et aj. 1984). It must be realized, however, that all 

previous studies have measured concentrations in large bodies of water such as 

lakes, many of which may have been protected by buffer zones or at least not 

directly oversprayed. The maximum mean surface water concentrations observed 

are within the range of concentrations known to be acutely toxic to salmonid 

fish (Doe et al. 1988, Sanders et aU 1983, Wells et al. 1979). It must be 

recognized, however, that the maximum surface water concentrations would be 

rapidly diluted (Kingsbury 1977,Maguire and Hale 1980) thereby providing a 

safety factor for fish. Benthic biomass depletions of approximately 50% have 

been reported in bog ponds which had Immediate post-spray concentrations of 42 

- 81 ug/L fenitrothion in an experimental ground application (Fairchild 1989). 

While it has not been determined what effect low water pH has on modifying the 

magnitude of those impacts, our residue concentrations of 10 to 20 times those 

of Fairchild (1989) indicate that the impact on benthic invertebrates in small 

ponds is expected to be substantial and should be determined. 

The residue concentrations in outflow water are probably more representative 

of the well mixed water column concentrations. The outflow concentrations 

were much lower than those in the ponds they drained. In some cases they 

exceeded the 20 /jg/L threshold for lotic benthic invertebrate impact 

calculated by Ahem and Leclerc (1981). Furthermore the pattern of residue 

concentration changes with time in outflow water indicate that the duration of 

elevated residue concentrations may be somewhat longer than that normally 

encountered in lotic systems. 
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Table 1 Fenitrothion deposit on flat collectors and Immediate pond 
surface water after forest spraying 

Pond Spray Event Mean Deposit - mg/m2 Mean Surface Water ^ 
(X + S.D.) Concentration - mg/L 

(X + S.D.) 

17.6 + 4.6 0.8 + 0.7 

12.8 + 3.0 1.5 + 0.5 r^, 

3.3 + 0.5 0.04 + 0.02 

4.2 + 0.8 0.2 + 0.09 "1 

6.6 + 0.4 0.1 + 0.1 

4.2 + 2.9 0.2 + 0.1 

1.2 + 0.2 0.02 + 0.01 

5.8 + 1.2 0.3 + 0.1 

5.9 + 0.8 0.3 + 0.3 n 

4.8 + 0.7 0.04 + 0.04 
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Table 2 Fenitrothion concentrations in pond outflow at various 
times after spray 

* Represents mean of two samples. 
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1+1 
Agriculture 

Canada 

Food Production and Direction generale, 
Inspection Branch Production et inspection des aliments 

Pesticides Directorate 

Ottawa, Ontario 
K1A 0C6 four Me Volt• isferenc* 

TEL: (613) 993-4544 

"FAX: (613) 998-1312 

November 10, 1989 

MEMORANDUM TO: Participants in the Workshop on Evaluation of 
B.t. Forestry Products - Pest Control Forum, 

November 16, 1989, Ottawa 

FROM: Jeain Irvin 
Workshop Coordinator 

Thank you for agreeing to participate in the workshop 
concerning methods for the evaluation of B.t. products for 
registration purposes. The initial aim of this workshop is to 
delineate/clarify the key issues/questions related to ™i 
assessment of the merit and value of B.t. products; - the 
ultimate goal is the development of valid but flexible 
guidelines for field testing and overall assessment of B.t. ^ 
forestry products. The following are a few questions which I 
would like you to consider as a starting point for our 

discussions. ^ 

1. Are there any established guidelines/protocols for 

efficacy testing of aerially applied foresty 
insecticides? (If so, what is their basis?) "*i 

2. Are there factors unique to the aerial application 
and testing of B.t. products which must be considered ^ 

in the design of experimental protocols? 

3. There have been considerable advances in our 
understanding of and methodology for spray "*> 
efficacy/spray technology. (e.g. generation of 
optimum droplet size spectrum; relationship to spray 

efficacy; measurement of spray deposit on foliar n 
target). How should these modern methods be 

incorporated into research protocols? 

i9.wi 
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pm 4. What data are essential for registration purposes? 

5. Should the data requirements for registration reflect 
the data expectations/performance requirements of the 
end user? 

6. How comprehensive should efficacy testing be? E.g. 

p to what extent do 'new' formulations of 'old' 
I products require testing? 

p, 7>. Is testing in numerous provincial jurisdictions 
I necessary for registration purposes? 

8. Should operational trials be a necessary requirement 
P for registration? 

9. Aside fro!m efficacy data, what other factors are 
m relevant to product registration? 

- physical and handling characteristics of the 
product? 

- field persistence of formulation? 
- bioassay data? 

P 10. What is the industry view of the registration 

I requirements? 

Please feel free to contribute other points, questions. 

Jl/aw 

0416f 
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ROLE AND MANDATE OF THE 

NATIONAL FOREST PEST CONTROL FORUM 

The National Forest Pest Control Forum has been in existence ; 
since 1973 and represents the only national meeting when all 
forest pest management and pesticide specialists can meet to 

exchange information and discuss issues concerning their 
current year and forecast programs. The Forum replaced the 
long-standing Interdepartmental Committee on Forest Spraying 

Operations which carried out a similar function but with «, 
little or no provincial representation. The Interdepartmental 
Committee was originally formed to review and recommend 
federal involvement in and funding of pest control operations 

carried out in the late 1950's and 1960's. ' 

In recent years, the Forum has permitted an exchange of infor 
mation concerning pest management operations and research. n 
This has been the principal function of the Forum. 

At the Forum meeting at Ottawa. November 19-21, 1985, a Forum 
Mandate Review Committee was proposed because there were 

several attendees who felt that the Forum could and should be 
more than an information exchange session. The committee, 
consisting of B. H. McGauley (OMNR). G. Munro (MDNR), L. Dorais 
(QMER) G. M. Howse (CFS) and E. Kettela (CFS) was subsequently 
endorsed by the Director General. Research and Technical 
Services. The terms of reference for the committee as outlined 
in a letter dated December 17. 1985 from the Program 

Manager Protection, to the Director General were as follows: 

l) examine the mandate of the Annual Forest Pest 

Control Forum. 

ii) consider a change in the mandate of the Forum, 

lii) if a change to the mandate is considered necessary, 

make recommendations for implementation of a change, 

iv) discuss and make recommendations for broadening of 
the Forum to include vegetation management research. 

The committee met in May and August 1986 to address the terms 

of reference and prepare a proposed goal and mandate state 

ment for presentation at the 1986 Forum. The proposal was 
debated at length and modified to take into consideration the 
comments of the attendees. The modified role and mandate as 
agreed upon at the 1985 National Forest Pest Centre- Forum are 

outlined in this paper. 

1.0 National Forest Peat Control Forum: 

A National Forest Pest Control Forum will be conducted each 
year under the aegis -A the Canadian Forestry Service. 
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2.0 Goal; 

Tne goal of the Forum is to review significant pest conditions 
pest control operations and pest management/pesticide related 
issues. 

The word "pest" is interpreted in its broader context and 

includes insects, diseases and weeds. Pesticides include 
insecticides, fungicides and herbicides. 

3.0 Activitiea of the Forum; 

The National Forest Pest Control Forum will undertake the 
following activities; 

1. exchange information on significant insect and disease 

distribution and forecast spread in Canada; 

2. review the pest management activities, environmental 

monitoring, assessment of current year insect and disease 

control programs, overview of the herbicide program and 

outline of issues relating to any pesticides; 

3. outline pest control operations proposed for the next 

calendar year; 

4. apprise of current research relating to pesticide appli 

cation, pesticide and silvicultural or other research 

which would reduce future pest outbreak potential; 

5. receive an annual update on forestry pesticides which are 

registered and pending registration and discuss product 

by product the gaps preventing full registration by 

Agriculture Canada; 

6. gather statistical information from each province in a 

standardized format (to be developed federally and agreed 

to by the provinces) on the operational forest pesticide 

use (ground and aerial); 

7. debate specific pest management/pesticide issues and 

present recommendations in an Executive Summary. 

4.0 Membership: 

A significant change in the activity of the Forum is point 

#7 in Section 3.0. A Steering Committee will be needed to 

prepare issue statements for discussion. The Forum attendees 

will debate the issues openly and then vote. Motions which 

are carried will constitute recommendations which will be 

included in the Executive Summary which attendees can sub 

sequently use as they see fit. 

4.1 STEERING COMMITTEE MEMBERS: 

Provincial forestry 

representatives: . 1 from each of 10 provinces 

Canadian Forestry Service: . 1 from each of 2 institutes 

. 1 from each of 6 regional 

establishments 

. 2 from CF'S Headquarters 

Executive Secretary: . FIDS - CFS Headquarters 
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5.0 Attendance at the Forum; 

The following will be invited: ; 

provincial pest control staff 

provincial and federal government health, wildlife, ! 

fisheries and oceans, and environment staff ' ■ 

border-state and federal U.S. pesticide/pest control staff ™ 

federal government survey, research and pesticide regula- l 

tory staff 

representatives of the forest industry, both at the ^ 

organizational and company level 

researchers - provincial government 

- private research labs <*] 

- universities and colleges ] 

others as approved by the voting membership (e.g. Eastern 

Spruce Budworm Council representative, forestry consultants). q 

The following will not be invited: 

media ^ 

environmentalist groups 

pesticide industry representatives. 

6.0 forum Outputs; 

6.1 Annual Report; 

The Forum provides an opportunity for information exchange ^ 

and as such, will continue to produce an Annual Report. 

The Annual Report will contain detailed written submissions 

by participants, a list of attendees and addresses and an 

executive summary with recommendations (see below). Each <^ 
member of the steering committee will receive 2 copies of 
the Annual Report (one copy catalogued in a library and 
the other retained by the member) and one copy will be 
sent to each attendee. Those who are absent but entitled 1 
to an invitation (see Section 5.0) will receive a copy if 

a written request is received. 

6.2 Executive Summary: 

An executive summary (2-3 pages) will be prepared each 
year by the steering committee and include a brief over- ] 
view of insect/disease distribution, pest management 

programs and proposed pest management programs, plus a 
significant treatment of issue statements with recommenda 

tions. The executive summary will be distributed to 

Forum attendees and be included in the Annual Report. 

7.0 Modus Operandi; 

The Forum program will be chaired cooperatively by uhe federal 
and provincial program assistants (see Section 8.0). 
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8 . 0 Program: 

Detailed reports of pest control programs and research will be 
required for the Annual Report. However, the Forum program 

will be streamlined to permit additional time for discussion. 
The existing time frame of 3 days of reports and workshops 
will be retained. The 3-day program will include a half-day 
on operational pest control reports, half-day on pest distri 

bution, half-day on research, environmental monitoring and 
health concerns, and a half-day on issue debate and preparation 
of recommendations. With this tight time frame, it will be 

necessary for speakers to be focused and brief. Speakers will 

touch on highlights and identify issues which could be discussed 
during the issue debate period. 

The program will be prepared by the Executive Secretary with 

assistance from the provincial representative and corresponding 

CFS representative. It is recognized that some CFS organizations 

span several provinces and may be called upon more frequently 

than others. The Ontario Ministry of Natural Resources and 

Great Lakes Forestry Centre will assist the Executive Secretary 
in 1987. Future program organizers are proposed as follows: 

Mar ie 

p 

The Forum will remain in Ottawa in 1987 and 1988. However, in 

1988 serious consideration should be given to holding the Forum 

in other provinces on an annual basis beginning in 1989. 

10.0 Date: 

The Forum should continue to be held during the third week of 
November. 

11.0 Budget: 

The Forum will continue to function under the aegis of the 

Canadian Forestry Service and incidental expenses (e.g. postage, 

publication of proceedings, meeting room) will be covered by 

the Federal government. 
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RfiLE ET MANDAT DU FORUM NATIONAL SUR LA REPRESSION 
DES RAVAGEURS FORESTIERS «| 

Le Forum national sur la repression des ravageurs 

forestiers, cree en 1973, est la seule occasion, pour tous les 
specialistes de la lutte antiparasitaire au pays, de se 
rencontrer pour echanger des renseignements et discuter dejeurs 
programmes en cours et prevus. II remplace l'ancien Comite 
internrinisteriel des pulverisations forestieres qui remplissait 

des fonctions semblables, mais au sein duquel les provinces 
etaient peu ou pas representees. A l'origine, le Comite avait 
pour mission d'etudier et de recommander la participation du 
gouvernement federal a la lutte antiparasitaire et a son 
financement, durant la fin des annees 1950 et les annees 1960. 

Ces dernieres annees, le Forum a permis d1echanger des 

donnees sur les ravageurs, la lutte qu'on leur fait et la 
recherche dans le domaine; il s.'agit de sa principale fonction. 

Lors du Forum qui s'est tenu a Ottawa du 19 au 
21 novembre 1985, les participants ont propose la creation d'un 
comite d'etude du mandat du Forum, car, pour plusieurs d'entre 
eux, la recontre pouvait et devait etre plus qu'une seance 
d'information. Le comite, forme de B.H. McGauley (MRNO), de 
L. Dorais (MERQ), de G.M. Howse (SCF) et de E. Kettela (SCF), a 
ensuite ete appuye par le directeur general, Services techniques 

et recherche; d'apres la lettre (du 17 decembre 1985) du 
gestionnaire du Programme de protection au directeur general, il 

etait charge: 

(i) d'etudier le mandat du Forum annuel sur la repression 

des ravageurs forestiers; 

(ii) d'envisager sa modification; 

(iii) si elle est necessaire, de faire les recommandations 

pertinentes; 

(iv) de discuter de la possibilite d'etendre le mandat du 
Forum a la recherche sur 1'amenagement des vegetaux et 

de faire les recommandations pertinentes. 

Le Comite s'est recontre en mai et en aout 1986 pour 

etudier la question; il a prepare un enonce provisoire des 
objectifs et du mandat du Forum, enonce qui a ete debattu en 1986 
et modi fie en fonction des observations des participants. Voici 

done un aperqu du role et du mandat nouveaux. 
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1-0 Forum national sur la repression des ravageurs forestiers: 

II sera tenu, chaque annee, sous les auspices du 
Services canadien des forets. 

2.0 Objet: 
' ' ' 

Etudier les principaux ravageurs, la lutte qu'on leur 
fait et les questions connexes (lutte/pesticides). 

Le mot "ravageur" est utilise dans son acception la plus 
large et englobe les insectes, les maladies et les mauvaises 
herbes; les pesticides incluent les insecticides, les fongicides 

et les herbicides. 

3.0 Activites: 

Les activites du Forum sont les suivantes: 

1. tchanger des renseignements. sur la repartition et la 
progression prevue des infestations et des maladies 

importantes au Canada; 

2. Passer en revue la lutte antiparasitaire, la surveillance de 

1'environnement, 1'evaluation des programmes de lutte contre 
les insectes et les maladies (annee en cours), les grandes 
lignes du programme d'epandage d'herbicides et 1'aperc.u des 
questions relatives au pesticides; 

3. £noncer les mesures de lutte proposees pour la prochaine 
annee civile; 

4. Ivaluer la recherche actuelle (epandage de pesticides, 
pesticides comme tels, sylviculture, etc.) qui oermettrait de 

reduire les possibilites d1infestations futures; 

5. Recevoir une mise a .jour annuelle des Desticides forestiers 

homologues et en voie de Tetre; discuter, dans chaque cas, 

des points qui empechent leur homoloqation complete par 

Agriculture Canada; 

6. Recueillir, de chaque province, des statistiques 

(presentation normalisee etablie par le gouvernercent federal 

et approuvee par les provinces) sur 1'usage de pesticides 

dans les forets (epandage au sol et aerien); 

7. Discuter de questions precises de lutte antiparasitaire et 

presenter des recommandations dans un sommaire. 
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4.0 Composition; 

Le point n° 7 de la section 3.0 represente une grande 
modification des activites du Forum. II faudra charger un comite 

directeur de rediger des enonces des questions dont les 

participants au Forum se serviront pour en discuter ouvertement, 

avant de passer au vote. Les motions adoptees deviendront les 

reommandations du sommaire que les participants pourront ensuite 

utiliser a leur gre. 

i^n 

rs, 

4.1 MEMBRES DU COMITE DIRECTEUR: 

Representants des services 

forestiers provinciaux: 

Representants du Service 

canadien des forets: 

Secretaire de direction: 

- 1 par province (10) 

- 1 par institut (2) 

- 1 par bureau regional (6) 

- 2 de 1'administration centrale 

- RIMA - administration centrale 

du SCF 

5.0 Participants invites: 

Pourront participer au Forum: 

- les preposes a la "lutte antiparasitaire au palier 

provincial 

- les fonctionnaires federaux et provinciaux (sante, faune 

et flore, peches et oceans, environnement) 

- le personnel charge de la lutte antiparasitaire au 

gouvernement americain et dans les Etats avoisinants 

- les preposes federaux aux releves, a la recherche et a la 

reglementation des pesticides 

- les representants de 1'Industrie forestiere (societes 

individuelles et regroupees) 

- les chercheurs: - des gouvernements provinciaux, 

- des laboratoires prives de recherche, 

- des etablissements post-secondaires 

- d'autres personnes, cornme approuve par les membres votants 

(par ex.: representants du Conseil de la tordeuse des 

bourgeons de 1'epinette, experts-conseils en foresterie). 
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m, N'y seront pas convies: 

^ - les medias, 

P - les groupes ecologiques, 

- 1'industries des pesticides. 

6.0 Produits: 

P 6.1 RAPPORT ANNUEL: 

Le Forum permet l'echange de renseignements. Par 

P" consequent, on continuera de produire un rapport annuel qui 

I contiendra les exposes ecrits detailles des intervenants, leur 

nom et leur adresse et un sommaire incluant des recommandations 

m (voir ci-dessous). Chaque membre du comite directeur en recevra 

deux copies (une catalogued pour la bibliotheque, une pour son 
1 usage personnel); tous les autres participants en recevront une: 

les invites absents (voir liste, section 5.0) en recevront une 
F* egalement, s'ils en font la demande par ecrit. 

6.2 SOMMAIRE: 

Un sommaire (2-3 pages) sera redige chaque annee par le 

comite directeur et donnera en bref la repartition des insectes 

et des maladies, les programmes en cours et proposes de lutte 

r antiparasitaire ainsi qu'un enonce des questions et des 

1 recommandations. II sera remis aux participants et inclus dans 
le rapport annuel. 

7.0 Fonctionnetnent: 

Le Forum sera preside conjointement aux paliers federal 

1 et provincial (voir section 8.0). 

' 8.0 Ordre du jour: 

m Pour le rapport annuel, il faut des exposes detailles 

I des programmes et de la recherche en matiere de lutte 
antiparasitaire. Toutefois, 1'ordre du jour sera rationalise 

pour allouer plus de temps aux discussions. Le Forum continuera 

f* a durer trois jours (exposes et ateliers), mais on consacrera une 
1 demi-journee aux comptes-rendus sur la lutte antiparasitaire 
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operationnelle, une demi-journee a la repartition des ravageurs, 

une demi-journee a la recherche, a la surveillance 

environnementale et aux questions de sante ainsi qu'une 
demi-journee aux discussions et a la preparation des 
recommandations. Vu ce calendrier tres charge, les exposes 

devront etre a propos et brefs, donner les grandes lignes et 
souligner des points de discussion, pour la periode prevue a 

cette fin." 

ns, 

ra 

L'ordre du jour sera etabli par le secretaire de 

direction, de concert avec le representant provincial et celui 
bureau correspondant du SCF, so1t le ministere des Ressources 

naturelles de 1'Ontario et le Centre de foresterie des Grands-
lacs, en 1987. Evidemment, certains bureaux du SCF regroupent 

plusieurs provinces; par consequent, on y aura probablement 
recours plus souvent. Les responsables provisoires des forums a 

venir sont done les suivants. 

du 

Le Forum se deroulera encore a Ottawa en 1987 et en 

1988, mais on envisagera serieusement de le tenir dans d'autres 
provinces, tous les ans, a compter de 1989. 

10.0 Dates: 

Elles devraient continuer a tomber durant la troisieme 

semaine de novembre. 

P¥S 

^m 
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11.0 Budget: 

Le Forum continuera a se tenir sous les auspices du 

Services canadien des forets, et les frais accessoires (par ex.: 
affranchissement, publication de comptes-rendus des rencontres, 
salle de reunion) seront supportes par le gouvernement federal. 

507 



Steering Committee Members 

Forest Pest Control Forum. 1989 

Location 

British Columbia 

Alberta 

Saskatchewan 

Manitoba 

Ontario 

Quebec 

New Brunswick 

Nova Scotia 

Newfoundland 

FPMI 

PNFI 

FC Headquarters 

Provincial Representative 

R.F. DeBoo 

J. Benson 

M. Pandila 

A.R. Westwood 

G. Munro (Chairperson 

Issues) 

J. Churcher 

M. Auger 

L. Dorais 

N.E. Carter 

T. Smith 

H. Crummey 

Federal Representative 

G.A. Van Sickle 

H. Cerezke 

H. Cerezke 

H. Cerezke 

G.M. Howse 

D. Lachance 

L. Magasi 

L. Magasi 

J. Hudak 

E. Caldwell 

M. Power 

B.H. Moody 

D. Rousseau 

(Chairperson) 

ffl!\ 

IK) 

rw^i 

P^l 
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Issues Debate and Recommendations 

Under the guidance of the Issue Debate Chairperson, several 
issues and recommendations were openly debated. The outcome of 
the debate was that two resolutions/statements were developed and 
ratified by over 80% of the attendees. The two issues were: 

1. WHEREAS Canadian tree nurseries have demonstrated a need for 
Oxyfluorfen (Goal) herbicide in producing seedlings for 
forest regeneration; and 

WHEREAS Oxyfluorfen is a preferred product; and 

WHEREAS Oxyfluorfen registration will encourage replacement 
of a number of herbicides used in nurseries as well as a 

reduction in the quantity of active ingredient used; 

THEREFORE BE IT RESOLVED THAT The Forest Pest Control Forum 

request that Agriculture Canada give priority to reviewing 

the imminent registration request for the herbicide Goal for 
use in conifer tree nurseries. 

2. WHEREAS In 1988, The 16th Annual Pest Control Forum 

recommended the formation of a group to deal with the 

implementation of recommendation #9 of the Forest Sector 
Strategy for Canada; and 

WHEREAS The Canadian Council of Forest Ministers (CCFM) at 

its recent meeting of October 89 formally sanctioned the 
forestry pesticides caucus to meet this need; 

THEREFORE BE IT RESOLVED THAT the Forest Pest Control Forum 

urge CCFM, the Canadian Pulp and Paper Association (CPPA) 

and other stakeholders to continue support of the "Forestry 

Pesticides Caucus"; and that the Forest Pest Control Forum 
use "The Forestry Pesticides Caucus" as a means to express 

its concerns and recommendations with regards to forest pest 
management issues. 
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CORRESPONDENCE ON THE 1989 FOREST PEST CONTROL FORUM 
RESOLUTIONS AND ISSUES 

December 4, 1989 Forest Pest Control Forum 
n _ CoUoque sur la repression 
Dr. Roy , ^ «* ,• ^ 

Agriculture Canada des ravageurs forestiers 

Pro2ScSaDirecSorSent Conference Centre, Ottawa 
Neatby Building Centre de conferences, Ottawa "1 
960 Carling Avenue 

Ottawa, Ontario 

K1A 0C6 ""I 

Dear Dr. Roy: ^ 

The National Forest Pest Control Forum has adopted as part of its 
agenda, an issue debate session designed to allow for open 
discussion of issues and concerns associated with Forest Pest <=; 

Management in Canada. 

Last year at the 16th Annual Forest Pest Control Forum a ^ 

resolution was past with respect to the Agriculture Canada policy 
on Gypsy Moth. The forum steering committee wrote to you last 
summer in this regard. We have taken the liberty of enclosing a 

copy of that letter for your reference. *> 

At the steering committee meeting associated with the 17th Annual 
Forest Pest Control Forum, November 13, 1989, this issue was n 
discussed again in light of the fact that we have received no 
response to date. Part of this discussion included the 
establishment of a working group made up of concerned 
forestry representatives, to prepare a list of recommendations ~ 
with respect to this policy. 

The purpose of this letter is to advise you of the concern «*j 

expressed by the forestry community represented by the Forest 

Pest Control Forum and to ask you for a confirmation of your 
willingness to consider the input from our working group. Like ^ 
all resolutions passed at the forum, this represents the concerns 

and wishes of over 80% of attendees as mandated by our terms of 

reference. ^ 

We look forward to a response with respect to our potential input 
into Agriculture Canada's Gypsy Moth Policy. 

Yours truly, // ///i/ \ 

Denyse Rousseau G^Pfyfi' Munro 
Chairperson ?fsfB Debate Chairman : 
Steering Committee V 

Attachment ' 

Secretariat/Secretariat: Canadian Forestry Service/Service canadien des forets 
Hull, Quebec K1A1G5 ~\ 
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Forest Pest Control Forum 
Colloque sur la repression 
des ravageurs forestiers 

Conference Centre, Ottawa 

Centre de conferences, Ottawa 

1 April 7, 1989 

{ Dr. Roy 
Agriculture Canada 

Plant Health and Plant 

Products Directorate 

Neatby Building 

960 Carling Avenue 

F1 Ottawa, Ontario 

I K1A 0C6 

pi Dear Dr. Roy: 

The National Forest Pest Control Forum has adopted as part of its 

agenda an issue debate session designed to allow for open 

P* discussion of issues and concerns associated with Forest Pest 
i Management in Canada. One item, that was raised at the 1988 

annual meeting was the Agriculture Canada Gypsy Moth Policy and 

P the impact of that policy on forest managers. 

This issue was discussed at length and the recommendation 

» contained in this letter has the support of over 80% of the 

attendees of the 1988 Forest Pest Control Forum, as is required 

by our terms of reference. 

P ISSUE/RECOMMENDATION: 

"Whereas Agriculture Canada, Plant Health Directorate is to be 

P1 congratulated for the development of a Gypsy Moth Policy, it 

I none-the-less appears to have been made unilaterally without 

consultation with the Federal and Provincial Forestry Agencies, 

m and whereas these agencies have real concerns about the policy, 

be it resolved that the National Forest Pest Control Forum 

request that Agriculture Canada consider this policy only to be a 

proposal open for negotiations with Federal and Provincial 

r Forestry Agencies and that a revised .policy be developed with the 
1 input from these agencies by the end of 1989." 

Secretariat/Secretariat: Canadian Forestry Service/Service canadien des forets 
Hull, Quebec K1A 1G5 
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April 7, 1989 

Dr. Roy 

Our members look forward to the opportunity to cooperate with 
your staff on this subject and we anticipate your response in 

this regard. 

. <^ 

A—■'-

Ed Kondo' Geoff 
Chairman Issue Debate Chairman 

Steering Committee / National Forest Pest 
National Forest Pest ' Control Forum 

Control Forum 

GM/dab 

nrn 

•^ 

rs| 

r^| 

twi 

ffln 

1 

f^ 
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Forest Pest Control Forum 
December 15, 1989 Colloque sur la repression 

Mr. w. ormrod des ravageurs forestiers 
Agriculture Canada Conference Centre, Ottawa 
Pesticides Directorate o , e. ' 
Room 467, sir John Carling Building Centre de conferences, Ottawa 
930 Carling Avenue 

Ottawa, Ontario 

K1A 0C5 

Dear Mr. Ormrod: 

The National Forest Pest Control Forum has adopted as part of its 
agenda, an issue debate session designed to allow for open 
discussion of issues and concerns associated with forest pest 
management in Canada. One item that was raised at the 1989 annual 

meeting was the concern over the availability of registered 
pesticides for forest nurseries generally and the pending 
registration request for Oxyfluorfen (Goal herbicide) specifically. 

This issue was discussed at length and the recommendation contained 
in this letter has the support of over 80% of the attendees of the 
1989 Forest Pest Control Forum, as is required by our terms of 

reference. 

ISSUE / RECOMMENDATION: 

"WHEREAS Canadian tree nurseries have demonstrated a need for 
Oxyfluorfen (Goal) herbicide in producing seedlings for forest 
regeneration; and 

WHEREAS Oxyfluorfen is a preferred product; and 

WHEREAS Oxyfluorfen registration will encourage replacement of a 

number of herbicides used in nurseries as well as a reduction in 
the quantity of active ingredient used; 

THEREFORE BE IT RESOLVED THAT The Forest Pest Control Forum request 

that Agriculture Canada give priority to reviewing the imminent 

registration request for the herbicide Goal for use in conifer tree 
nurseries." 

A significant amount of background information was submitted to the 
forum as support for this recommendation. We have taken the 

initiative of forwarding this to you in the form of a background 
paper to support the request. 

Secretariat/Secretariat: Canadian Forestry Service/Service canadien des forets 
Hull, Quebec K1A 1G5 
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RTCI 

As chairpersons of the Steering Committee and the Issues Debate 

Session of the Forum, we respectfully submit to you the 
recommendation. We look forward to your reply which will be 
conveyed to all members who attended this year's Forest Pest 

Control Forum. 

Yours truly, 

Denyse Rousseau G&dff AMiriro 

Chairperson Issue/pebate Chairman 
Steering Committee 

Attachment 
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_, BACKGROUND STATEMENT 

Weeds are a major problem in both bareroot and container 
p nurseries. During 1988, 230 million bareroot and 630 million 
j container seedlings were shipped for planting with a total value 

of about $123 million. Handweeding, mechanical, and chemical 
weed control methods were utilized with unsatisfactory results 
Handweeding costs were about $2.3 million but this weed control 

[ method resulted in loss of seedlings, about 35 million. Also, it 
was difficult to find the labour force to conduct handweeding 

m within the narrow window required to achieve satisfactory weed 
control. Although there are various herbicides registered for 
forest tree nursery use pattern, there is "no" registered 

m herbicide that can be applied over actively growing conifer 
seedlings that would provide satisfactory broad leaf weed 
control. Fusilade will provide postemergent grass control. Goal 
can be applied over actively growing conifer seedlings with good 

P crop tolerance while providing excellent postemergent and 
! preemergent weed control. 

m Weeds have resulted in extremely high handweeding costs, 

| increased grading cost, provision of an ecological niche for 
harmful organisms, and a delay in plantation establishment and 
therefore subsequent delay in the harvesting schedule. The cost 
of the weed problem in forest tree nurseries during 1988 was 

' about $10 million which includes weed control practices -
handweeding, chemical, mechanical, loss of seedlings, and 

P1 increased grading costs. It should be emphasized that weed 
I control practices during 1988 did "not" solve weed problems. 

p If goal received registration for tree nursery use pattern then: 

1) the combination of Goal with a "few" other herbicides and 
limited alternative weed control measures (i.e. handweeding) 

P would provide excellent weed control; 

2) the number of herbicide products used would be reduced (i.e. 
p Gramoxone); 

3) the total amount of active ingredient would be reduced; 

P 4) the cost of weed control would be about $0.5 million; 

5) the quality of tree seedlings would be improved; 

i 6) there would be a reduction in the loss of seedlings; 

m, 7) production costs would be reduced; 

8) elimination of an ecological niche for harmful organisms; 

P 9) coordination of seedling production and plantation 
t establishment would be improved. 
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The Canadian Forest Nursery Weed Management Association has 
contracted Deloitte, Haskins and Sells to write an economic 
benefit assessment of weed control in tree nursery production. 
The document should be completed in 1989. Submission to 
Agriculture Canada - Pesticide Directorate for registration of 
Goal for tree nursery use pattern should be completed in January 

1990. 

pki 
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Agriculture 
Canada 

Food Production Direction generate. 
and Inspection Branch Production et inspection des aliments 

Pesticides Directorate 
Ottawa, Ontario 

TEL:°C(613) 993-4544 
FAX: (613) 998-1312 

Our me Notre reference 

January 5, 1990 3305-1 OXR 

rm Messrs. D. Rousseau & G. Munro 

Secretariat 

1 Forest Pest Control Forum 
Canadian Forestry Service 

P Hull, Quebec 
! K1A 1G5 

p Dear Messrs. Rousseau and Munro: 

Your letter of December 15, 1989, addressed to Mr. Wayne 

Ormrod, along with the attached background statement have been 
forwarded to me for response. 

We recognize that herbicide options available for weed control 

P1 in forest nurseries are limited. As a result, extra effort has 
I been directed to making Fusilade and Devrinol available for use 

in forest nurseries. We are not prepared to consider the 
p> introduction of oxyflurofen (GOAL) herbicide for use in forest 

nurseries without adequate assessment of possible health 
effects and benefit information. 

P As you may be aware, oxyflurofen has been granted a restricted 
I use registration for weed control in onions. The use of this 

herbicide in onions was considered essential, as evidenced by 

p the agronomic and economic benefit information presented in the 

J Discussion Document published by the Department. This document 
provided rationale for proceeding with registration. Although 

p gaps in the oxyflurofen data package were identified, 

Agriculture Canada considered that the use of oxyflurofen in 

1 onions posed an acceptable level of risk when benefits were 
considered. 

Canada 
517 



It is becoming extremely important to be able to support such ^ 
decisions with good benefit information. For this reason, 
myself and colleagues in the Directorate, on occasion, put 
forth the suggestion to members of the forestry nursery 

fraternity that benefit data be generated. With this 1 
information, a best-balanced decision could be made. 

A further aspect, and one that brings an added dimension to the <*, 
use of oxyflurofen in forest nurseries, is that of worker 
exposure during re-entry to treated areas (i.e. the handling of 
treated seedlings). This element was heightened in 1987 when 

workers at the Nova Scotia Lands and Forests Strathmore Nursery ] 
reportedly developed health related problems in the form of 
skin rashes following use of oxyflurofen for research 
purposes. Although available information did not find the n 
herbicide as the causal agent, the need to address such 

questions and provide answers is reasonable. 

PS, 

As a result, Nova Scotia Lands and Forests had initiated a 
research program on currently registered products to define 
residue levels on seedlings and to generate re-entry data. The 
need for this type of data for Goal is evident. ^ 

In summary, a decision on the use of oxyflurofen in forest 

nurseries would be better supported thorugh the development of ^ 

both benefit and worker exposure data. We believe the 
proponents of uses for pesticides should be in the best 
position to generate some of this specific use data, and we are ^ 

encouraged by the efforts in Canada to generate such data on 

this and other regulatory decisions. 

This schedule of events, while tentative is, we believe, a fair n 

reflection of the realities involved. We do not forsee 

registration of GOAL for use in forest nurseries in the short 

term future, e.g., 1990 use season. ^ 

We are not sure that this response will totally satisfy your 
needs and requirements. However, we cannot realistically 
commit to an instant registration, as per your request. 

r^n 

PTKl 
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! 

We would be pleased to chat further with you on the overall 

question if you feel it would be useful. 

Sincerely, 

A.S. MacDonald 

Product Manager 

Herbicides and Plant Growth Regulators 

Product Management Division 

ASM/bb 

0890h 

c.c. S.W. Ormrod 

M.P. Stewart 
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MARX YOU'3 

NOW 

OCTOBSfl 8 - 12 

7i".a;'» .-.Ten yet; shcu.; Se -t :-.a 

Winnipeg Convention Centre for the 

1990 Associate Committee on 

Agricultural and Forestry Aviation 

Conference! 

Take part in 4 Jays oi discussions, 

workshops ar.d exhlb.ss on arcraft in 

agrcuiture and 'orestrv 

"Industries' Future Needs." 

crcrtanga information ana make 

reccmmondations io the "Jation-il 

Sossarcfi Council. 

WHAT TO EXPECT AT ACAFV 90 

Octooer 8 • 12. 19S0 in Winnipeg 

WORKSHOPS 

A series of three workshops will run 

concurrently. Major topics include: Aerial 

Phoiograpny ana Remote Sensing; Fire 

Management: and Aerial Distribution. 

POSTER/TRADE SHOW 

Posters and exhibits will be displayed in an 

area adjacent to where the workshops are 

being held. Registration nnd coffee breaks 

will aiso be held in Ihe pester room. 

Information on either is available from 

Dave S.r.:!1! COi) 945 cS£3. 

REGISTRATION/ 

ACCOMMODATION 

Your set end notica -Mil induce a coey •.'! 

lh<9 orcgram. registration information ar.o 

our reccm,-"=rtnrition :or voit best 

PARTNERS/ 

SOCIAL PROGRAMS 

33nGj-ts. '.ours jnc airport a:st :y» are 

Out l ;ev. ;l trie olans wa'-.'s am-My nac? 

as part o: ACAFA '93. Plan ic Bring .cm 

put'.r.sr along - j coec:a! historical :asn;on 

snc.v. lours ana great snepping are »mor~ 

:^e ..-.-•"••s :nc:udfid in she 

Pffa 

pnm 

EMCERCLEZ LES 

DATES DU 8 AU 12 

OCTOBRE 1990 

SUR VOTRE 

CALENDRIER DES 

MAINTENANT! 

C'est a ce moment-!a que vous devriez 

etre au Winnipeg Convention Centre 

pour !e colloque de 1990 du comile 

Associe de L'aviation Agricole el 

Forestiere. 

Participez a 4 lours de discussions, 

d'ateliers et d'expnsitions sur les 

aeror.efs en aviation agricole at 

forestiere: "Besoins fulurs de 

t'indmtrie." 

Echangez Cs reformation et faites des 

retomnancarons au Conseil national 

de recherches. 

A QUOI S'ATTENDRE AU 
COLLOQtK DE 90 DU CAAAF 

8 - 12 Octobre 1990. a Winnipeg 

ATELIERS 

Trois aieiie'S se tier.aroni simy::2.-j^i9'>T. \'.s 

cc-:eror.'. sur ;es ;r^rnes suivani; :a 

?no:2;r?in* aenenne st :a !siTC5:ec:io-.: a 

ges!;oo ces feux: « id aistr r-s..-r. asneris. 

AFFICHES/SALON 

PROFESSIONEL 

D<a aifscnes ce -neme ous lei n-ta^'s ^! 

services sercnt exsoses carts jr* ■.-me 

anjacsn! a i-rorct aj ;e <-*»y-~- ■« .ret.c-

l:-!scr st'on el :es ;a.s«s qth :r -.arj-or.! 

egaier-ent cans :e!-s ja"e. C- ??■.: oaien r 

cc- i :r-c:m2!ion a ess m:>is 3'.;:--s ;e ^i.* 

Sm.lh i204i 9«5-3353 

INSCRIPTIO1S7HEBERGE.MENT 

La isuxieme c;tcuia::« cji :■-= i^-s eivoye-r 

con":enora ur.e CCB'S ou crc:T-"^fr9. ces 

reR3e;L"ierrer>ts S'jr I' iscr',1;: ^n ?• res 

recsrrmanosMns •i-an: aj< -e ■■■jrs sux 

PROGRAMME POUR CONJOINTES/ 

ACTIVITES SOCIALS 

Ces ba-cueis. 3es exc-rsicns «t .-.•£ 

exnisuions a riecoo3r: "e scii -.-s "..o i '.'i-

unes dss ac::vrtes qu» nous avons C€-;i 

prpvi.es aar.s !e cacr* oy co.ici_? -:e 90 I'je 

CAAAF P'evcyei emmener ;oi'=, car v.r. 

programme est «gaierrsnt p-evu soui 

personrss qm actomcbaror! ,»? seieyue-. 

Eltes pourron- .issis:-?r a t.n c*u« 2s n-;-je 

rusioricbe spBCial. partiCips- •• ■ies vis:r;s 

organ^ees et'.»'« ces acna;s .nieressams 
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