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NOTICE OF 1992 MEETING 

The Twentieth Annual Forest Pest Control Forum 

will be held in 

Sussex Room, 1st Floor 

Government Conference Centre 

2 Rideau Street, Ottawa 

November 17, 18, 19, 1992 

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

n?a 

ft 
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Avis de la reunion de 1992 ^ 

Le vingtieme colloque annuel 

sur la repression des ravageurs forestiers "1 

aura lieu dans le .. 

Salon Sussex, r etage ' 

Centre de conference du Gouvemement m: 

2, rue Rideau, Ottawa 

du 17 au 19 novembre 1992 ■ 

(de 8:30 h a 17:00 h) ^ 
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XIX8 Forum annuel *) 

sur la repression des ravageurs forestiers ! 

Le 19 novembre 1991 - 8 h 30 • *"! 

Piece du Centenaire, 5e etage 

Centre des conferences -*, 

2, rue Rideau 

Ottawa (Ontario) 

Monsieur RC. Pollett, directeur ge"ne"ral, Sciences et de>eloppement durable, For&s ~ 
Canada, a prononce" l'allocution d'ouverture du Forum en souhaitant la bienvenue ! 
aux d(§16gu6s et aux membres, spe"dalement ceux du Service des for§ts des 
Etats-Unis, induant James Stewart, directeur de la recherche sur les insectes et les ^ 
maladies des arbres, et Mel Weiss, IRRF, tous deux de Washington, DC. ; 

Monsieur Pollett a ensuite parle" des travaux qui se poursuivent a Forfits Canada 
en regard des insectes et des maladies. Dans le cadre du Plan vert du 1 
gouvemement, il y a des opportunity de ressources pour les membres du Forum. 
Des ententes fede'rales-provindales ont e^te" signe"es pour la plupart des provinces 
(sauf Quebec et 1'Alberta), et un tiers des ressources sera alloue" a la recherche et "*1 
au transfert de technologie; et le Conseil des sous-ministres des forSts ont affirme" 
qu'une certaine partie de ces fonds pourront §tre utilises pour la protection des 
forgts. "l 

i 

H s'est attard^ a d^crire le programme forestier du Plan vert, qui indut le 
financement pour la gestion int6gr6e des ravageurs forestiers, les systemes **) 
d'homologation des pestiddes, la biosurveillance et les forgts modeles. I 

Monsieur Pollett a insists sur le besoin d'une nouvelle strat^gie nationale de ^ 

protection comprenant les problemes de quarantaine, les communications, le I 
contrdle des nouveaux produits, les relations publiques, la dynamique des 

^cosystemes, ainsi que l'action concentr^e et le soutien pour des realisations ^ 
sdentifiques sup^rieures. i 
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Summary of Opening Remarks 

Nineteenth Annual Forest Pest Control Forum 

November 19, 1991, 8:30 a.m. 

Centennial Room, 5th Floor 

Government Conference Centre, 2 Rideau Street 

Dr. Fred Pollett, Director General, Science and Sustainable Development 
Directorate, Forestry Canada opened the Forum by welcoming delegates and 
members especially those from the US Forest Service which included James 
Stewart, Director of Insect & Disease Research, and Mel Weiss, FPMI, both from 

Washington, DC. 

Dr. Pollett went on to highlight happenings in FC as it related to insect and 
disease. Under the government's Green Plan there are opportunities for resources 
for the Forum members. Federal/Provincial Agreements have been signed for 
most provinces (except Quebec & Alberta) and 1/3 of the resource will be 
allocated to Research and Technology Transfer; and the Council of Forestry 
Ministers Deputies have stated that some of these funds can be used for forest 

protection. 

Time was taken to brief the membership on the Green Plan Forestry Program 
which includes funding for Integrated Forest Pest Management, Pesticides 

Registration Systems, Biomonitoring and the Model Forest. 

Dr. Pollett emphasized that there is a need for a new National Protection Strategy 
involving quarantine issues, communications, new control products, public 
relations, ecosystem dynamics, focus and support for the best science, etc. 
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Abstracts/Resumes 

Pacific Region - 1991 

Status of Important Forest Pests 

Experimental Control Projects and 

Vegetation Management Research 

G.A. Van Sickle et al. 

The status of more than 20 economically significant forest pests in the 
Pacific and Yukon Region in 1991 is presented with some forecasts for 1992. 
These include the increasing levels of western and eastern budworms, spruce 
beetle, Douglas-fir tussock moth, western hemlock looper, grey spruce looper, and 
gypsy moth, and continuing populations and significant damage by mountain pine 
beetle and the decline in forest tent caterpillar, black army cutworm, rhizina root 

disease, and blackheaded budworm. 

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; virus and pheromone trials against 
Douglas-fir tussock moth; heat treatment testing with pinewood nematode and 
hazard rating and model systems for mountain pine beetle. 

1991 Pest Control Operations 

British Columbia Ministry of Forests 

P.M. Hall 

The Forest Health Section has undergone a number of changes in the 
past year that significantly change the direction and effectiveness of the program. 

Operational programs in 1991 include projects in regard to bark 
beetles, western spruce budworm, Douglas-fir tussock moth, gypsy moth and 
others. Continuing activities include development of training modules, 
development of information systems, monitoring of pesticide use, detailed pest 

incidence surveys, refinement of impact models, and operational trials of new 

technology. 
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Northwest Region 

Status of Important Forest Pests 1991 

H. Cerezke et al. 

This report summarizes information on the current status of important 
tree damaging pests within the Northwest Region in 1991. Information gathered 
on the various pests was contributed substantially by provincial forest agencies in 
Manitoba, Saskatchewan and Alberta, and by the Department of Renewable 

Resources in the Northwest Territories. Information on the locations of male 

gypsy moth captures was provided by Agriculture Canada. 

Forest Insect and Disease Management in Alberta 

H. Ono 

This report summarizes insect and disease conditions and programs in 

Alberta during the 1991 season. In general it was a relatively quiet season for 

insect and disease with the exception of the spruce budworm outbreaks. The 

management of spruce budworm is currently the most critical issue in Alberta. 

The budworm program is discussed separately at the end of this report. 

Spruce Budworm Management in Alberta - 1991 

H. Ono and Sunil K. Ranasinghe 

During 1991, about 141,000 ha of forest stands in Alberta were 

infested by the eastern spruce budworm, Choristoneura fumiferana (Clemens). About 

20% of this infested area was sprayed with the B.t. formulations, Dipel 132 and 

Foray 48B. The main objective of this spray program was to suppress the 

moderate-severer budworm populations to a low level. 

Overall, B.t. spraying reduced the budworm populations to low levels 

thus achieving the main objective of this program. The second instar larval 

surveys indicate light defoliation in most of the sprayed areas, in 1992. These 
sprayed areas most likely will not be sprayed in 1992. 

In addition, nearly two million m3 of timber is re-scheduled to be 
harvested from the worst affected stands of the budworm infested area, within the 
next five years. 



Forest Pests in Manitoba 

A.R. Westwood, Y. Beaubien, L. Christianson, 

L. Matwee, K. Knowles, and I. Pines 

This report summarizes the following pest conditions in Manitoba in 
1991: Spruce budworm, jack pine budworm, western gall rust resistant jack pine 
study, Dwarf mistletoe, stem cankers in red and jack pines, permanent sample 
plot's pest assessment, Dutch elm disease, efficacy trials with the herbicide 
"Glowon" for elm beetle suppression, and 1991 renewed forest pest survey. 

Spruce Budworm in Ontario, 1991 

J.H. Meating, G.M. Howes, JJ. Chuicher 
and H.D. Lawrence 

The area of moderate-to-severe spruce budworm defoliation increased 
by some 2,282,520 ha in Ontario in 1991 to a total of 9,065,781 ha. As in 1990, 
most of the 1991 infestation occurred in the Northwestern and Norm Central 
regions. The 1991 expansion occurred along the northern periphery of the 1990 
infestadon and extended further east into the Northern and Northeastern regions 
into Hearst and Wawa districts respectively. Analysis of the 1991 budworm egg-
mass survey data showed an overall decline in egg-mass density of 6%. However, 
it is expected mat the total area of moderate-to-severe defoliation will increase 
somewhat in 1992. This increase is expected along the northern and eastern 
boundaries of the currently infested area. New pockets of defoliation may appear 
in the Northern and Northeastern regions and in southern Ontario. The Ontario 
Ministry of Natural Resources carried out an aerial spraying program over some 

ha in Thunder Bay, Nipigon, Geraldton, Terrace Bay, and Heast districts in 1991. 
All areas were treated with either single or double applications of Foray 48B or 
Dipel 176. Overall, the 1991 results were the best seen in the province in the last 

three or four years. 

Gypsy Moth in Ontario, 1991 

J.H. Meating, G.M. Howse, J.J. Chucher 

and H.D. Lawrence 

In 1991, the area of moderate-to-severe gypsy moth defoliation 

increased dramatically to some 347,415 ha in 21 districts in southern and northern 
Ontario. This was an increase of 269,767 ha from 1990 and is the largest area ever 
affected by the gypsy moth in Ontario. The most significant increases occurred in 
the Algonquin and Central regions while declines in the infestation occurred in the 



Eastern and Southwestern regions. New pockets of defoliation were mapped in s 
the Northeastern Region in Sudbury and Espanola districts. Egg-mass surveys are 
incomplete, but preliminary results indicate that declines in the infestation are "1 
possible in 1992. The Ontario Ministry of Natural Resources aerially sprayed some 
36,577 ha in 1991 on both private (30,689 ha) and crown (5,888 ha) land. Foray 
48B and Dipel 132 were applied twice with fixed-wing and rotary-wing aircraft. ***, 
Results of the spraying were variable, but populations were reduced an foliage 
was protected in most areas. 

Forest Pest Conditions in Quebec - 1991 

D. Lachance ] 

This report presents a summary of the general condition of selected *. 
insect and disease problems of actual importance in Quebec. 

In the Quebec region, the general insect and disease survey is done by 
the "Service de la protection contre les insectes et les maladies" (SPIM), Division 1 
de la protection, du Ministere des Fore"ts du Quebec. Much of the information ! 
presented herein originates from a mid-season report prepared by the SPIM, and 
entitled "Faits saillants a la mi-aout 1991". FIDS FORCAN, Quebec Region is ") 
responsible for special surveys, forest problems related to quarantine monitoring j 
and control, and national survey and monitoring programs. 

The Spruce Budworm Program in Quebec, 1991 

Jacques Be'gin j 

The 1991 insecticide spray program provided adequate annual foliage "*) 
protection (less than severe) in 99% of areas treated in Quebec. No effort was ! 
spared to ensure that the first spray program carried out by SOPFIM would be a 
success. In most instances single engine aircrafts were used to ensure an adequate n 

delivery of the product on the foliage. A second application was prescribed when \ 
high populations were anticipated or when stand survival was at stake. This 

treatment gave adequate results in the high populations encountered on the North «*\ 
Shore. 
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1991 New Brunswick Protection Program Against Spruce Budworm 

N. Carter and D. Lavigne 

The 1991 aerial survey for defoliation revealed 35,000 ha of light, 

132,000 ha of moderate, and 134,000 ha of severe defoliation caused by spruce 

budworm. Approximately 65% of the M-S defoliation was outside the treated 

areas. 

The 1991 Spruce Budworm Spray Program conducted by Forest 

Protection Limited, in New Brunswick covered approximately 288,150 hectares. 

This was 45.9% less than the 533,200 ha treated in 1990. Another 30,040 ha were 

sprayed by J.D. Irving Ltd. on its own freehold limits (compared to 28,000 ha in 

1990. 

Hemlock Looper in New Brunswick : Status of Outbreak 

and Operation Programs 

N. Carter and L. Hartling 

A hemlock looper outbreak (3,817 ha) causing severe damage to 

balsam fir was detected by aerial surveys1 in 1989 in north-central New Brunswick. 

This was the first outbreak recorded for the Province. Later that same year an 

egg survey conducted at 128 plots primarily in north-central New Brusnwick, 

identified an area of 20,000 ha as having populations high enough to cause 

significant feeding damage in 1990. Survey methods and damage expectations 

were based on information from Newfoundland since local relationships had not 

been developed. 

Spruce Budworm Population in Nova Scotia, 1991 

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

The area of spruce budworm population in Nova Scotia has decreased 

by 39 percent with a significant decrease (86%) in area of moderate population 

densities. No areas of high or extreme populations were noted for mis year in the 

Province. No spruce budworm moth flights were noted from the light trap 

survey. 

'Aerial surveys in 1989 to 1991 were jointly conducted by Department of Natural 

Resources & Energy and Forestry Canada - Maritimes. 



Aerial Defoliation Survey of Hemlock Looper in Nova Scotia, 1991 

L.P. Magasi and T.D. Smith I 

Visible defoliation, from hemlock looper, was seen in Nova Scotia for ! 
the first time since 1987. An aerial survey along the eastern shore of Nova Scotia 
was undertaken in September 1991. In total 3 500 ha of defoliation were seen m, 
from Chezzetcook Harbour to Liscomb Harbour. 

1 

The Hemlock Looper in Newfoundland in 1991 

A.G. Raske 

• The total area of moderate and severe defoliation decreased in size 
and the density of looper populations within infested areas was also generally *} 
lower. A total of 4870 ha were moderately and severely defoliated and about half 
of this occurred on the Avalon Peninsula. The total area of the infestation in 
productive forests was 3042 ha. 1 

The total area of the infestation in the Codroy Valley in southwestern 
Newfoundland stayed about the same with 2300 ha of moderate and severe "1 
defoliation in 1991 compared to 2,200 ha in 1990. The area of light defoliation 1 
decreased from 900 ha in 1990 to 500 in 1991. However, the intensity of severe 
defoliation within the outbreak increased greatly in 1991. The areas of productive 1 
forests affected totalled 2,000 ha of moderate to severe defoliation and 300 ha of S 
light defoliation with 86,000 m3 of timber affected in all three defoliation 
categories. ^ 

The Blackheaded Budworm in Newfoundland in 1991 <*; 

A.G. Raske 

In 1991 the outbreak continued in the same general areas as in 1990, \ 
and increased to 12,400 ha of moderate and severe defoliation and an additional 
4,000 ha of defoliation was classed as light. Scattered areas with high populations m 
also occurred on the Avalon Peninsula, the area of productive forests infested was : 
about two-thirds of the total area at 8,600 ha of moderate and severe defoliation 
and 2,800 of light defoliation. 



The Balsam Fir Sawfly in Newfoundland in 1991 

A.G. Raske 

In 1990 the size of the infestation was 6,200 ha and 3,800 ha were 

classed severe. In 1991 the infestation increased in the Bay d'Espoir area to 10,900 

ha of which 6,800 ha were classed severe. In addition two populations on the 
west coast of the Island reached outbreak levels and caused defoliation of fir 

stands on 800 ha; of which 700 were classed severe. The area of infestation in 
productive forests was 7,600 ha of which 4,700 ha were severely defoliated. 

Scleroderris Canker in Newfoundland in 1991 

In 1991 two new infection sites were recorded, one in St. John's on 

Austrian pine trees and the other on young red pines near Portugal Cove, 10 km 

northwest of St. John's. Transplanting of ornamental hard pines from nurseries 

and distributors in the St. John's area to outlying communities is a concern and 

may spread this disease to other areas of Newfoundland. 

Insect & Disease Conditions in the U.S., in 1991 

Dan Kucera 

This report covers the following pests in the U.S.A.: Spruce 

budworms, gypsy moth, Douglas-fir tussock moth, forest tent caterpillar, fruit tree 

leafroller, bark beetles, spruce beetle, western bark beetle complex, Port-Oxford-
cedar root disease and other pests. 

Gypsy Moth in Maine in 1991 

Dick Bradbury 

Gypsy moth defoliated 614,509 acres of forested land in Maine in 1991. 
This represents die third consecutive year of expansion of the infestation in the 

southwestern portion of the State. This level of defoliation is similar to the 

previous maximum of (655,000 ac) during the 1979-1983 outbreak in Maine. The 

pattern of previous infestations, coupled with high levels of wilt and parasitism, 

indicate potential for general decline to endemic population levels to begin in 1992. 
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The Hemlock Looper in Maine in 1991 i 

Henry Trial Jr. ^ 

An aerial survey of 1991 defoliation was completed in late September 
225,000 acres, received heavy to severe defoliation (greater than 45% total tree ■*> 
defoliation of hemlock or balsam fir). More than 100,000 acres, contain stands that 
were moderately defoliated by looper. Because moderate defoliation by looper, 
especially on fir, cannot be readily mapped from the air the areas of moderate *-
damage shown on the map represent the results of ground detection. 

Vegetation Management Activities "] 

Robert A. Campbell 

Highlights for 1991 are reported and include: improved pesticide 
applications wish list, forest vegetation management decision support, vegetation 
management database for computer decision support, computerization of the n 
Expert Committee on Weeds abstracts and the Forestry Canada Vegetation 
Management Working Group. 

Application of Gypchek, Disparvirus and Foray 48B 
- against gypsy moth in Ontario in 1991 

J.C. Cunningham, G.G. Grant, K.W. Brown, 

M.B.E Cunningham and D. Freeh 

Following a series of trials with gypsy moth nuclear polyhedrosis 
virus (NPV) in 1988, 1989, 1990, a total of 15 plots was treated in 1991. An 80 ha 
block in the Royal Botanic Gardens was treated with Disparvirus. The remaining 
plots, all 10 ha in area, were treated with Gypchek and a further three 10 ha plots 
operationally sprayed with Foray 48B (Bacillus thuringiensis). 

Use of Lecontvirus in 1991 and a field trial 
- with a wettable powder formulation 

J.C Cunningham 

Ontario Ministry of Natural Resources staff in 6 districts treated 55 
plantations with a combined area of 722 ha using Lecontvirus applied from the 
ground and Quebec Department of Energy and Resources in one district treated 5 
plantations with a total area of 22 ha. 
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White Ptoe Weevil Control Research TrUHs in 
Ontario 

1990) W2L2^,ff2^ s^dy (de Groot et aL 
methoxychlor to significantly reduce SLebt If 25?"*?* *** Permethrin and 
applications made before aimttSS^ahSln Wte pM? weeva ^etidd 
the first weevils emerge, v^^l^ E^^T^ * 

Pa4™«ifA?JlieAd iat6 ^'^y l<> Conserve Larval 
rarasitoids: A Summary of the 1991 Results 

B. Cadogan, V. Nealis, K. van Frankenhuyzen, 
R. Scharbach, R. Wilson 

jSasSK product's efficacy against spruce budworm 

1991 trial. ™8 repOrt Pr6SentS Preliminary resulte of the strategy's efficacy in the 

Research Studies on Formulation Ingredients and Physico-chemical 
Properties, as Related to Pesticide Performance 

A. Sundaram and J.W. Leung 

large scale fieldTtudvon ̂ SJS?^ Fo™ul«tioM ProJ^ at FPMI undertook one 



journal publication. Thirdly, the results gathered on several studies that were 
conducted in the laboratory and field, during the past four years were written up *) 
for journal publication. A summary of each completed study is given in this 
report. 

Finally, two new commercial formulations of the Rohm and Haas 
insecticide "RH 5992" were evaluated this year (in 1991) in the laboratory in the 
FP-61 Project to investigate their suitability for forestry use and to examine the **, 
experimental conditions under which the formulations can provide enhanced j 
performance. The objective of the investigation was to follow up their field 
performance (this part will be conducted in cooperation with other FPMI m 
researchers) under ground and aerial application conditions over forests. \ 

Studies on the Environmental Chemistry "1 
of Forestry Insecticides 

K.M.S. Sundaram, R. Nott and J. Curry *J 

Major studies conducted by the Insecticide Chemical Accountability 
Project (Project No. FP-71) of the Forest Pest Management Institute during 1990-91 "I 
are highlighted. The studies which were examined include (1) the distribution, 
deposition and persistence of Bacillus thuringiensis (kurstaki) [B.f.(k)] in a 
deciduous forest environment, (2) the control of seed and cone insects in black ^ 
spruce, Picea mariana (Mill.), by trunk implantation of acephate as AcecapR i 
capsules, (3) a comparison of super critical fluid extraction techniques versus 
conventional methods used in the analysis of insecticide residues in forest soil and H 
foliage under laboratory conditions, and (4) the development of a suitable i 
methodology for the analysis of RH 5992 residues in forestry substrates. 

Potential for Control of Spruce Cone Maggots with 
Entomopathogenic Nematodes «, 

J. Sweeney and G. Gesner 

In laboratory tests, we explored two potential strategies for controlling [ 
spruce cone maggots, Strobilomyia spp., with nematodes: 1) spraying infested cones; 
and 2) spraying the soil to infect and kill the third instar maggot larvae that drop m 
to the soil in mid-summer. Spraying nematodes directly on to black spruce cones 
resulted in only 0-3% infection. However, applications of only 12 infective 
juveniles per cm2 of Steinernema carpocapsae (Umea) or S. feltiae in laboratory sand- -
well tests infected and killed 96-100% of third instar larvae. Percent infection was I 
higher when larvae were dropped on peat/sand immediately- or 24 hours after 
applying nematodes compared to 72 hours after or 24 hours before. Maggots «, 

io 



were much less susceptible to infection once they had formed puparia; 
exposure of pupae to 500 i.j/s per cm2 resulted in only 8% infection. The timing 

of nematode soil applications to coincide with peak larval drop will therefore be 

critical for effective control. 

Human Sink Absorption of Pesticides Used in Forestry 

Aerial Spray Programs : An Overview . 

Rick P. Moody 

Pesticides can be rapidly absorbed dermally (through the skin) and 

may exert acute or chronic toxic effects to field applicators. Research has been 

conducted in our laboratory to determine the best procedure for measuring both 

the degree and rate of skin absorption of pesticides. The in vivo procedure 

involves application of a known amount of 14C-radiolabelled pesticide to the skin 
of human volunteers and then measuring the total amount of radiolabel excreted 

in the urine. Several animal species (e.g. rats and rhesus monkeys) have also been 

tested as human surrogates. An automated in vitro dermal absorption (AIDA) 
procedure was developed in our laboratory for simulating the in vivo model. The 

AIDA method employs an isolated specimen of skin (e.g. rat monkey, human) and 

the environmental conditions (solar UV irradiance, temperature, wind velocity, 

humidity etc.) can be precisely controlled. An overview of the vivo and vitro 

methods will be presented with reference to pesticides (e.g. 2,4-D, fenitrothion, 

aminocarb) that have been used in Canadian aerial spray programs. The 

possibility of DEET, a commonly used insect repellent, accelerating dermal 

absorption of these pesticides, will be examined. 

Field-testing Steinernema sp. Against Black Army 

Cutworm in Newfoundland in 1991 

R.J. West and D.S. Durling 

The black army cutworm, Actebia fennica (Taush.) (BAC), is currently 

controlled well by Ambush, a synthetic pyrethroid, but Ambush cannot be applied 

aerially for environmental reasons. As part of a program to evaluate the use of 

nematodes as an alternative to chemicals we conducted a field trial in 1991 to 

determine if inoculating soil plugs of black spruce container stock with 

entomogenous nematodes prior to planting could be effective in preventing 

damage by BAC. 

li 
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An Evaluation of the Spread and Effect of an NPV 
Epizootic in a Population of Balsam Fir ^ 

Sawfly in Newfoundland in 1991 [ 

R.J. West, J.C Cunningham and D.S. Durling ^ 

The presence of NPV prior to larval feeding in a stand of balsam fir 
infested with the balsam fir sawfly did not prevent damaging levels of defoliation. «\ 
NPV, however, was considered a major factor in the collapse of balsam fir sawfly >' 
in the Bay d'Espoir area in 1991. Inoculative releases of virus, while not likely to 
provide immediate protection, may have a long-term benefit if applied in the first *. 
or second year of a balsam fir sawfly outbreak. I 

Preliminary Progress Report of Laboratory and ""! 
Field Experiments during 1991 

P.C Nigam *) 

This study was involved with the following five aspects of spruce 
budworm research during 1991-92 fiscal year: Optimum droplet-size determination 1 
in laboratory for different B.t. formulations; Bioassay for residual toxidty of [ 

operational sprays; Bioassay for residual toxidty of Experimental Foray 75B and 
Futura 0 sprays; Spray deposit assessment in Spruce budworm microhabitat using 1 
artifidal and natural surfaces; and Spruce budworm larvae behaviour and effect of ! 
weather on their activity. 
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Region du Pacifique - 1991 

Inseotes et maladies d'importance des arbres 

Frojets experimentaux de lutte et de recherche 

sur la gestion des vegetaux 

6.A. van Sickle et al. 

Le document presente la situation de plus de 20 insectes et 

maladies des arbres ayant cause des dommages en 1991 dans les 

regions du Pacifique et du Yukon ainsi que certaines provisions 

pour 1992. Parmi ceux-ci, mentionnons les populations a la 

hausse de la tordeuse des bourgeons de l'epinette, de la tordeuse 

occidentale de l'epinette, du dendroctone de l'epinette, de la 

chenille a houppes du Douglas, de l'arpenteuse de la pruche de 

l'Ouest, de l'arpenteuse grise de l'epinette et de la spongieuse, 

ainsi que les populations persistantes et trfes destructrices du 

dendrotocne du pin ponderosa et le declin de la livr§e des 

forests, de la legionnaires noire, du pourridie rhizineen et de la 

tordeuse a tete noire. 

Parmi les recherches en cours et les essais de lutte contre 

certains de ces insectes et maladies, mentionnons la recherche 

sur les outils de lutte biologique contre le charancon de 

l'epinette, le porte-case du meleze et l'arpenteuse tardive ainsi 

que sur la gestion des vegetaux, les essais de lutte contre la 

chenille a houppes du Douglas a l'aide de virus et-de pheromone, 

le traitement thermique experimental du bois contre le nematode 

du pin et 1'elaboration de systemes de modeiisation et de 

classification des risques d'infestation par le dendroctone du 

pin ponderosa. 
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Operations de lutte contre les inseetes et maladies des arbres en 

1991 f 

Ministere des Forets de la Colombie-Britannique 

P.M. Hall ' 

Au cours de la derniere annee, la section de la protection ^ 

de la sante des arbres a connu un certain nombre de changements i 

qui ont enormement modifie 1'orientation et l'efficacite du 

programme. } 

En 1991, les programmes de pulverisation comportaient *! 

notamment des projets relatifs aux scolytes, a la tordeuse 

occidentale de l'epinette, a la chenille a houppes du Douglas, a "I 

la spongieuse et a d'autres. Parmi les activites permanentes, 

mentionnons la mise sur pied de modules de formation, «, 

1'elaboration de systemes d'information, la surveillance de I 

1'utilisation de pesticides, des releves detailles des incidences 

des insectes et maladies, le perfectionnement de modeles sur les ( 

incidences et les essais operationnels de nouvelles techniques. 

Region du Nord-Ouest 

Problemes entomologiques et pathologiques d'importance en 1991 H 

H. Cerezke et al. <m 

Le present rapport resume les donnees sur la situation j 

actuelle des insectes et des maladies d'importance dans la region 

du Nord-Ouest en 1991. Les donnees recueillies sur les "1 

differents insectes et maladies nous proviennent en grande partie 

des organismes forestiers provinciaux du Manitoba, de la . ^ 

Saskatchewan et de 1'Alberta ainsi que du ministere des 

Ressources renouvelables des Territoires du Nord-Ouest. Les ^ 
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donnees sur les lieux de capture de spongieuses males nous ont 

ete fournies par Agriculture Canada. 

oestion des insectes et des maladies des arbres en Alberta 

H. Ono 

Ce rapport presente un resume de la situation des insectes 

et des maladies des arbres ainsi que des programmes de lutte en 

Alberta pendant la saison 1991. En regie generale, la saison a 

ete relativement tranquille, exception faite des infestations de 

la tordeuse des bourgeons de l'epinette. A l'heure actuelle, la 

repression de la tordeuse des bourgeons de l'epinette est le 

probleme le plus grave en Alberta. Le programme portant sur ce 

ravageur est examine separement a la fin du present rapport. 

Programme de repression de la tordeuse 

des bourgeons de l'epinette en Alberta en 1991 

H. Ono et Sunil K. Ranasinghe 

En 1991, pris de 141 000 hectares de peuplements forestiers 

de 1'Alberta ont ete infestes par la tordeuse des bourgeons de 

l'epinette (Choristoneura fumiferana (Clemens)). Environ 20 % de 

cette superficie a ete pulverisee a l'aide de formulations de 

B.t., soit le Dipel 132 et le Foray 48B. Ce programme de 

pulverisation avait pour principal objectif d'eliminer les 

populations moderees a graves de la tordeuse et de les ramener a 

un faible niveau. 

Dans 1'ensemble, les pulverisations de B.t. ont ramene les 

populations de la tordeuse des bourgeons a de faibles niveaux, 

atteignant ainsi le principal objectif du programme. Les relev^s 
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du deuxieme stade larvaire indiquent qu'une legere defoliation 

est a prevoir en 1992 dans la plupart des territoires traites. "1 
Ces derniers ne devraient pas etre pulverises en 1992. 

De plus, il a ete prevu de recolter au cours des cinq 

prochaines annees pres de deux millions de m3 de bois dans les **) 

peuplements les plus durement touches par 1'infestation de la ■■ 

tordeuse des bourgeons. 

Inseotes et maladies des arbres au Manitoba 
(MM 

i 

. A.R. Westwood, Y. Beaubien, L. Christianson, 

L. Hatwee, K. Knowles et I. Pines n 
i 

Le present rapport resume la situation des insectes et des 

maladies des arbres au Manitoba en 1991 et traite notamment de la ^ 

tordeuse des bourgeons de l'epinette, de la tordeuse du pin gris, | 

de 1'etude des pins gris resistant a la rouille-tumeur 

globuleuse, du faux gui, des chancres sur les tiges de pin rouge ""J 
et de pin gris, de 1'evaluation des ravageurs dans la . 

parcelle-echantillon permanente, de la maladie hollandaise de "*! 

l'orme, des essais de l'efficacite de 1'herbicide "Glowon" pour 

lutter cbntre le scolyte de l'orme et du releve de 1991 des H 

insectes et des maladies dans les forets regenerees. 

La tordeuse des bourgeons de l'epinette en Ontario en 1991 

J.H. Meating, 6.M. Howes, J.J. Churcher 

et H.D. Lawrence 

La superficie moderement a gravement d§foliee par la 

tordeuse des bourgeons de l'epinette a augmente de quelque 

2 282 520 hectares en Ontario en 1991, pour atteindre un total de 
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9 065 781 hectares. Tout comme en 1990, la majeure partie du 

territoire infeste en 1991 se retrouvait dans les regions du 

Nord-Ouest et du Centre-Nord. En 1991, le secteur d'infestation 

a gagne du terrain le long de la limite nord du foyer de 1990 et 

s'est 6tendu plus a l'est jusque dans les regions du Nord et du 

Nord-Est, dans les districts de Hearst et de Wawa respectivement. 

L'analyse des donnees du relev£ des masses d'oeufs de la tordeuse 

des bourgeons de 1991 a montre un declin general de la densite 

des masses d'oeufs de 6 %. Toutefois, la superficie de 

defoliation moderee a grave devrait augmenter quelque peu en 

1992. Cette augmentation devrait se produire le long des limites 

nord et est du secteur actuellement infeste. De nouveaux ilots 

de defoliation apparaitront peut-etre dans les regions du Nord et 

du Nord-Est et dans le sud de 1'Ontario. Le ministere des 

Richesses naturelles de 1'Ontario a effectu§ un programme de 

pulverisations aeriennes sur quelques hectares dans les districts 

de Thunder Bay, Nipigon, Geraldton, Terrace Bay et Hearst en 

1991. Tous les secteurs trait£s ont recu une dose unique bu 

double de Foray 48B pu de Dipel 176. Dans 1'ensemble, les 

resultats de 1991 ont 6t€ les meilleurs des trois ou quatre 

dernieres annees dans la province. 

La spongieuse en Ontario en 1991 

J.H. Heating, O.K. Howse, J.J. Chucher 

et H.D. Lawrence 

En 1991, la superficie modSrement a gravement d6foli§e par 

la spongieuse a augments de facon spectaculaire, atteignant 

quelque 347 415 hectares dans 21 districts du sud et du nord de 

l'Ontario. II s'agit d'une augmentation de 269 767 hectares par 

rapport a 1990 et de la plus grande superficie jamais infestee 

par la spongieuse en Ontario. Les augmentations les plus 

importantes se sont produites dans les regions d'Algonquin et du 
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Centre, bien que des did ins aient eti notes dans les regions de 

l'Est et du Sud-Ouest. De nouveaux ilots de defoliation ont et6 

cartographies dans la region du Nord-Ouest, dans les districts de 

Sudbury et d'Espanola. Les releves des masses d'oeufs sont 1 

encore incomplets, mais des resultats pr§liminaires r6v£lent la 

possibility d'un diclin de 1'infestation en 1992. En 1991, le H 

ministere des Richesses naturelles de 1'Ontario a effectuS des 

pulverisations aeriennes sur pres de 36 577 hectares de terrains ^ 

prives (30 689 hectares) et publics (5 888 hectares). Le Foray 

48B et le Dipel 132 ont ete appliques a deux reprises par avion 

et par helicoptere. Les r§sultats des pulverisations etaient ! 

variables, mais les populations ont €t6 reduites et le feuillage 

a ete protege dans la plupart des endroits. "1 

Insectes et maladies des arbres au Quebec en 1991 ™] 

D. Laehance «. 

Ce rapport fait le bilan des principaux prdblemes 

entomologiques et pathologiques d'importance au Quebec. 

Dans la region du Quebec, le releve general des insectes et 

des maladies des arbres est effectue par le Service de la 

protection contre les insectes et les maladies (SPIM), Division 

de la protection, ministere des Forets du Quebec. La majeure 

partie des donnees qui y sont presentees proviennent d'un rapport 

prepare a la mi-saison par le SPIM et intitule Faits saillants a 

la mi-ao&t 1991. Le Releve des insectes et des maladies des 

arbres de Forests Canada, region du Quebec, est charge de releves 

speciaux, de problemes d'ordre forestier relies a la surveillance 

et au controle de la quarantaine et de programmes nationaux de 

surveillance et de releves. 

ffUci 
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HIGHLIGHTS OF FOREST PEST CONDITIONS IN THE MARITIMES 
IN MID-JUNE 1991 

J.E. Hurley and L.P. Magasi 

This is the first of a series of periodic reports in which we will highlight major 
forest pest conditions in the Maritimes in 1991. In this report the period up to 
mid-June 1991 is covered; updates will be provided as conditions develop. 

FAITS SAILLANTS DE LA SITUATION DES RAVAGEURS DE FORETS DANS 
LES PROVINCES MARITIMES A LA MI-JUIN 1991 

J.E. Hurley et L.P. Magasi 

Le pr&ent document est le premier d'une se"rie de comptes rendus qui seront 
publics p6riodiquement et dans lesquels nous pr&enterons les faits saillants de la 
situation des ravageurs forestiers les plus importants dans les provinces maritimes 
en 1991. Dans ce compte rendu, seule la pe"riode jusqu'a la mi-juin 1991 est 
traitte. Nous apporterons des mises a jour a mesure que la situation eVolue. 

HIGHLIGHTS OF FOREST PEST CONDITIONS IN THE MARITIMES AT 
THE END OF JUNE 1991 

J.E. Hurley and L.P. Magasi 

Forest pest conditions in the Maritimes, as they appear at the end of June 1991, 
are summarized here in our second report of the year. 

FATTS SAILLANTS DE LA SITUATION DES RAVAGEURS FORESTIERS 
DANS LES PROVINCES MARITIMES A LA FIN JUIN 1991 

J.E. Hurley et L.P. Magasi 

La situation des ravageurs forestiers dans les provinces maritimes h la fin juin 
1991 est re'sume'e dans ce present compte rendu qui est notre deuxieme cette 

anne'e. 

HIGHLIGHTS OF FOREST PEST CONDITIONS IN THE MARITIMES AT 
THE END OF JULY 1991 

J.E. Hurley and L.P. Magasi 

Forest pest conditions in the Maritimes, as they appeared at the end of July 1991, 
are summarized here in our third report of the year. 
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FAITS SAILLANTS DE LA SITUATION DES RAVAGEURS FORESTIERS 
DANS LES PROVINCES MARITIMES A LA FIN JUILLET 1991 

J.E. Hurley et L.F. Magasi 

La situation des ravageurs forestiers dans les provinces maritimes a la fin juillet 

1991 est re'sume'e dans le present compte rendu, qui est notre troisieme cette 
annexe. 
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Programme de lutte contre la tordeuse des bourgeons de l'epinette au 

Quebec en 1991 

Jacques Begin 

Le programme de pulverisation dfinsecticides de 1991 a 

assure une protection adequate du feuillage de I'ann6e (qui 

n'etait pas gravement touche) dans 99 % des secteurs traites au 

Quebec. Rien n'a ete neglige pour assurer le succes du premier 

programme de pulverisations effectue par la SOPFIM. Dans la 

plupart des cas, des avions monomoteurs ont ete utilises pour 

s'assurer du d£p6t adequat du produit sur le feuillage. Une 

deuxieme application a ete prescrite lorsque de fortes 

populations etaient pr^vues ou que la survie d'un peuplement 

etait menacee. Ce traitement a permis de r§primer adequatement 

les fortes populations de la Cdte Nord. 

Programme de protection contre la tordeuse des bourgeons de l'epinettedu 

Nouveau-Brunswick en 1991 

N. Carter et D. Lavigne 

Le releve aerien de la defoliation de 1991 a permis de 

constater la presence de 35 000 hectares de defoliation legSre, 

132 000 hectares de defoliation moderee et 134 000 hectares de 

defoliation grave attribuables a la tordeuse des bourgeons de 

l'epinette. Pres de 65 % de la superficie moderement a gravement 

defoliee se trouvait a l'exterieur des secteurs traites. 

Le programme de pulverisations de 1991 contre la tordeuse 

des bourgeons de l'epinette mene par la Forest Protection Limited 

au Nouveau-Brunswick a permis de traiter environ 

288 150 hectares, soit 45,9 % de moins que les 533 200 hectares 
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pulverises en 1990. De plus, la J.D. Irving Ltd. a traite 

30 040 hectares de ses terrains en franche tenure 

(comparativement k 28 000 hectares en 1990). 

L'arpenteuse de la pructae au Nouveau-Brunswick : infestations 

et programmes operationnels de lutte 

N. Carter et L. Hartling 

Une grave infestation du sapin baumier par l'arpenteuse de ] 

la pruche (sur 3 817 hectares) a ete detectee lors des releves 

aeriens1 de 1989 dans le centre-nord du Nouveau-Brunswick. "1 

C'etait la premiere infestation jamais relevee dans la province. 

Plus tard cette annee-la, un releve des masses d'oeufs effectue ""! 

dans 128 parcelles itablies principalement dans le centre-nord du ! 
Nouveau-Brunswick a permis de determiner que 20 000 hectares «•) 

abritaient des populations suffisamment elevees pour causer des I 

degSts considerables en 1990. Les methodes de releves et les 

previsions de dommages ont ete etablies a partir de donn§es ! 

provenant de Terre-Neuve puisqu'il n'existait aucun indice local 

pour cet insecte. H 

I 

De 1989 a 1991, les releves aeriens ont ete effectues 
conjointement par le ministere des Ressources 
naturelles et de l'finergie et Forfits Canada -
Maritimes. 
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Populations de la tordeuse des bourgeons de l'epinette 

en Nouvelle-fccosse en 1991 

T.D. Smith/ E. Georgeson et R. Guscott 

La superficie infestee par des populations de la tordeuse 

des bourgeons de l'epinette en Nouvelle-JScosse a diminue de 39 %, 

un declin important (86 %) de la superficie moderement infestee 

ayant ete note. Aucun secteur a population elevee ou tres elev6e 

n'a ete releve cette annee dans la province. Aucun envoi de 

papillons de la tordeuse des bourgeons de l'epinette n'a €te 

signale a la suite du releve au piege lumineux. 

Releve aerien de la defoliation causee par l'arpenteuse 

de la pruche en Nouvelle-fieosse en 1991 

L.P. Magasi et T.D. Smith 

Une defoliation visible attribuable a l'arpenteuse de la 

pruche a 6te observee en Nouvelle-fecosse pour la premiere fois 

depuis 1987. Un releve aerien effectuS le long de la cdte nord 

de la Nouvelle-ficosse a 6t§ entrepris en septembre 1991. Du 

havre Chezzetcook au havre Liscomb, 3 500 hectares de defoliation 

ont ete observes. 

L'arpenteuse de la pruche a Terre-Neuve en 1991 

A.6. Raske 

Le total des superficies moderement et gravement defoli^es a 

diminue et la densite des populations de l'arpenteuse au sein des 

secteurs infestes etait egalement generalement plus faible. Au 
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total, 4 870 hectares ont ete moderement et gravement defoli6s, 

pres de la moitie de cette superficie se retrouvant sur la j 

presqu'lle Avalon. La superficie totale de 1'infestation dans 

les for§ts productives etait de 3 042 hectares. "1 

La superf icie totale infestee dans la valiee Codroy, dans le "") 

sud-ouest de Terre-Neuve, est restee a peu pres la meme avec ' 

2 300 hectares de defoliation moderee et grave en 1991, — 

comparativement a 2 200 hectares en 1990. La superficie de I 

defoliation legere a diminue, passant de 900 hectares en 1990 a 

500 en 1991. Toutefois, l'intensite de la defoliation grave dans ) 

le secteur infeste a beaucoup augmente en 1991. La superficie 

des forets productives touchees totalisait 2 000 hectares de 1 

defoliation moderee a grave et 300 hectares de defoliation 

legere; 86 000 m3 de bois etaient affectes dans ces trois "■) 

categories. 

flJH3 

La tordeuse a tete noire a Terre-Neuve en 1991 i 

A.6. Raske I 

En 1991, 1'infestation de la tordeuse a tete noire de 

l'epinette s'est poursuivie a peu pr^s aux memes endroits qu'en ^ 

1990; la defoliation moderSe a grave a augments, atteignant 

12 400 hectares, et la defoliation consideree comme legere «, 

touchait 4 000 autres hectares. Des secteurs eparpilles sur la ■ 

presqu'lle Avalon pr§sentaient egalement de fortes populations. 

La superficie de forets productives infesties etait environ des I 

deux tiers de la superficie totale, 8 600 hectares de defoliation 

moderee a grave et 2 800 hectares de defoliation legere ayant ete 1 
notes. 

f-S&.Q 
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Le diprion du sapin a Terre-Neuve en 1991 

A.6. Raske 

En 1990, la superficie du secteur infests etait de 6 200 

hectares, dont 3 800 gravement. En 1991, 1'infestation a gagne 

du terrain dans la region de baie d'Espoir, atteignant 

10 900 hectares, dont 6 800 gravement. De plus, deux populations 

de la c6te ouest de l'lle ont pullule au point de provoquer une 

infestation, causant la defoliation de sapins baumiers sur 

800 hectares, dont 700 ont ete gravement touches. La superficie 

de for&ts productives gravement infestees etait de 

7 600 hectares, dont 4 700 gravement. 

Le chancre scleroderrien a Terre-Neuve en 1991 

En 1991, deux nouveaux foyers d'infection ont ete notes, 

l'un a St.John, sur des pins noirs, et l'autre pres de Portugal 

Cove, a dix kilometres au nord-ouest de St.John's, sur de jeunes 

pins rouges. La transplantation de pins d'ornement provenant de 

pepinieres et de distributeurs de la region de St.John's dans les 

collectivites de l'exterieur de cette ville est une question 

preoccupante et pourrait propager cette maladie a d'autres 

regions de Terre-Neuve. 

Insectes et maladies des arbres aux Etats-Unis en 1991 

Dan Kucera 

Ce rapport traite des insectes et des maladies des arbres 

aux Etats-Unis, notamment les tordeuses des bourgeons de 

l'epinette, la spongieuse, la chenille a houppes du Douglas, la 
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livree des forets, la tordeuse du pommier, les scolytes de 

l'ecorce, le dendroctone de l'epinette, le complexe des scolytes 

de l'Ouest, le pourridie du cypres de Lawson et autres insectes 

et maladies. 

La spongieuse dans le Maine en 1991 

Dick Bradbury 

En 1991, la spongieuse a defolie 614 509 acres de terrains 

forestiers dans le Maine. II s'agit-la d'une expansion de 

1'infestation dans la partie sud-ouest de cet Etat pour une 

troisieme annee consecutive. Le niveau de defoliation est 

similaire au maximum de 655 000 acres releve precedemment lors de 

1'infestation de 1979-1983 dans le Maine. L'evolution qu'ont 

connu les infestations anterieures conjuguee a des niveaux eleves 

de fletrissement et de parasitisme laisse entrevoir la 

possibility que debute en 1992 un declin general des populations 

qui les ramenera a un niveau endemique. 

L'arpenteuse de la pruche dans le Maine en 1991 
i 

[ 

Henry Trial Jr. "*| 

j 

Le releve aerien de la defoliation de 1991 a ete termine a ~i 

la fin septembre et a permis de constater que 225 000 acres 

avaient ete fortement a gravement defoliees (defoliation totale « 

de plus de 45 % des pruches ou des sapins baumiers). Plus de 

100 000 acres abritaient des peuplements moderement defolies par 

l'arpenteuse. Une defoliation moderee causee par l'arpenteuse, "1 
notamment aux sapins, ne peut etre facilement cartographiee du 

haut des airs et les superficies moderement ravagees figurant sur 1 

la carte sont le resultat de releves au sol. 
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Activites do gestion des vegetaux 

Robert A. Campbell 

Le rapport presente les faits saillants de 1991, plus 

precisement une liste des pesticides pour lesguels il 

conviendrait d'ameliorer les methodes d'application, un systeme 

de soutien a la prise de decisions sur la gestion de la 

vegetation en foret, une base de donnees sur la gestion des 

vegetaux destinee a un systeme informatigue d'aide a la decision, 

1'informatisation des resumes du Comite d'experts de 

malherbologie et du Groupe de travail de Forets Canada sur la 

gestion des vegetaux. 

Application de Gypchek, de Disparvirus et de Foray 48B 

contre la spongieuse en Ontario en 1991 

J.C. Cunningham, 6.6. Grant, K.W. Brown, 

H.B.E. Cunningham et D. Freeh 

La serie d'essais effectues a l'aide de virus de la 

polyedrose nucleaire contre la spongieuse menes en 1988, 1989 et 

1990 s'est poursuivie par le traitement de 15 parcelles en 1991. 

Un bloc de 80 hectares des Jardins botanigues royaux a ete traite 

au Disparvirus. Les autres parcelles, toutes d'une superficie de 

10 hectares, ont ete traitees au Gypchek et trois autres 

parcelles de dix hectares ont ete pulverisees a I7aide de Foray 

48B (Bacillus thuringiensis). 
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Utilisation du Leoontvirus en 1991 et essai au champ _ 

d'une formulation de poudre mouillable { 

J.C. Cunningham \ 

Les employes du ministere des Richesses naturelles de 

1'Ontario de six districts ont traite 55 plantations d'une «j 

superficie combinie de 722 hectares a l'aide du Lecontvirus ' 

applique au sol et le ministere de l'finergie et des Ressources du 

Quebec a traite cinq plantations d'un district atteignant une 

superficie totale de 22 hectares. 

Le Lecontvirus sous forme de poudre mouillable a et§ 

appliquS sur quatre hectares au moment ou les larves en etaient a 

leur troisieme et quatrieme stades. Le virus agissait lentement 

et certaines chrysalides ont emerge dans les secteurs traites. 

Nous en sommes venus a la conclusion que le developpement des 

larves etait trop avancS pour que reussisse un traitement au 

Lecontvirus. 

Essais de repression du charancon du pin blano en Ontario 

Peter de Groot, Blair Helson, Bert Zylstra, 

John MoFarlane et Dave Comba 

Les resultats de la presente etude combines a ceux de la « 

precedente (De Groot et al, 1990) montrent clairement ! 

l'efficacite du traitement des pousses apicales a la permethrine 

et au methoxychlore, traitements les plus utilises qui reduisent j 

de facon significative les degats causes par le charancon du pin 

blanc. Des applications d'insecticides effectuees avant le debut ""] 

du plus fort de la periode de ponte, environ deux semaines aprds 
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1'emergence des premiers charancons, permettront d'obtenir une 

excellente protection des pousses apicales. 

Application tardive de Foray 48B pour conserver les parasitoides 

larvaires : Resume des resultats de 1991 

B. Cadogan, V. Nealis, K. van Frankenhuyzen, 

R. Scharbach et R. Wilson 

En 1991, un essai a ete effectue dans le nord-ouest de 

lfOntario afin d'etudier si 1'application de B.t. a une periode 

plus tardive gue celle generalement permise procurait un meilleur 

taux de survie d'un parasitoide des larves de la tordeuse des 

bourgeons de l'epinette, Apantales fumiferanae, et dans guelle 

mesure ces applications tardives avaient des incidences sur 

l'efficacite du produit contre la tordeuse des bourgeons de 

l'epinette (Choristoneura fumiferana (Sbw.)). 

Ce rapport pr§sente les resultats preliminaires sur 

l'efficacite de l'essai de 1991. 

Recherche sur les ingredients et les proprietes physico-chimigues 

des formulations et leur influence sur l'efficacite des pesticides 

A. Sundaram et J.W. Leung 

En 1991, les chercheurs du projet sur les formulations de 

pesticides de l'IRRF ont entrepris une etude a grande echelle sur 

le terrain concernant la mesure du facteur de dispersion des 

gouttelettes des formulations de Bacillus thuringiensis 

appliguees par voie aerienne en collaboration avec le projet 

FP-71 en Virginie Occidentale. La partie experimentale se 

poursuit toujours. L'etude sera terminee dans environ trois mois 

et les resultats seront presentes dans le rapport du Forum de 
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1992 sur la repression des ravageurs forestiers. En deuxieme 

lieu, les resultats obtenus lors de certaines recherches en 1 
laboratoire et au champ effectives en 1988, 1989 et 1990 seront 

colliges en 1991 en vue de leur publication dans une revue "I 

scientifique. En troisieme lieu, les resultats obtenus dans le 

cadre de plusieurs etudes effectuees en laboratoire et sur le "1 

terrain au cours des quatre dernieres annees seront egalement ■' 

colliges en vue de leur publication dans une revue. Un resume de ™] 

chague etude terminee est presente dans ce rapport. 

Enfin, deux nouvelles formulations commerciales de 

1'insecticide »RH 5992" de Rohm et Haas ont ete evaluees cette 

annee (en 1991) en laboratoire dans le cadre du projet FP-61 afin 1 

d'etudier s'ils se pretent a un usage en foret et d'examiner les 

conditions experimentales dans lesquelles les formulations 1 

peuvent permettre d'accroitre son rendement. L'objectif de cette 

etude etait de suivre le rendement au champ (ce volet sera n 

effectue en collaboration avec d'autres chercheurs de l'IRFF) I 

apres un epandage aerien et au sol en for§t. 

) 

fitudes sur le devenir chimique des insecticides forestiers 

dans l'environnement . H 

K.H.S. Sundaram, R. Nott et J. curry H 

Les points saillants des principales etudes effectuees par 

le personnel du projet sur le devenir chimique des insecticides 

de l'lnstitut pour la repression des ravageurs forestiers en 

1990-1991 sont presentes. Parmi les etudes examinees, 

mentionnons l) la distribution, le depdt et la persistance de 

Bacillus thuringiensis (kurstaki) [B.t.(k)] en foret feuillue, 2) 

la repression des ravageurs des cdnes et des graines d'epinette 

noire (Picea mariana (Mill.)) par implantation sur le tronc 

d'acephate sous forme de capsules AcecapR, 3) une comparaison des 
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techniques d'extraction par fluide supercritigue et des methodes 

conventionnelles d'analyse en laboratoire des residus 

d'insecticides dans le sol forestier et sur le feuillage et 4) 

1'elaboration d'une methode appropriee d'analyse des residus de 

RH 5992 dans le substrat forestier. 

Potential de repression de la mouche granivore de l'epinette 

a l'aide de nematodes entomopathogenes 

J. Sweeney et 6. Gesner 

Lors d'essais en laboratoire, nous avons etudie deux 

strategies eventuelles de repression des mouches granivores de 

l'epinette (Strobilomyia spp.) a l'aide de nematodes 1) en 

pulverisant des cones infestes et 2) en pulverisant le sol afin 

d'infecter et de detruire le troisieme stade larvaire de la 

mouche granivore gui tombe sur le sol au milieu de l'ete. La 

pulverisation de nematodes directement sur les cones d'epinette 

noire s'est traduite par une infection minime de 0 a 3 %. 

Toutefois, 1'application dans des fosses de sable de seulement 12 

Steinernema carpocapsae (Umea) ou S. feltiae juveniles infectieux 

par cm2 lors d'essais en laboratoire a permis d'infecter et de 

tuer 96 a 100 % des troisiemes stades larvaires. Le pourcentage 

d'infection etait plus eleve lorsgue les larves tombaient sur la 

tourbe/sable imm§diatement ou 24 heures aprSs 1'application de 

n^matodes comparativement a 72 heures apres ou 24 heures avant. 

Les mouches granivores etaient beaucoup moins vulnerables a 

1'infection lorsqu'elles avaient commence a se metamorphoser en 

pupes; une exposition prolongee des pupes a 500 nematodes 

juveniles infectieux par cm2 ne s'est traduite que par une 

infection de 8 %. II sera done essentiel de faire colncider 

1'application au sol de nematodes avec le plus fort de la periode 

de chute des larves afin d'obtenir une repression efficace. 
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Absorption par voie cutannee par l'homme des pesticides 

utilises dans le cadre des programmes de pulverisation aerienne i 

des forets : un survol 

Rick P. Moody 

Les pesticides peuvent §tre rapidement absorbes par voie 

cutanee (par la peau) et peuvent entrainer des effets toxiques 

chroniques ou aigus chez les proposes aux pulverisations. Des 

recherches ont §t§ menees dans notre laboratoire afin de 

diterminer la meilleure m§thode pour mesurer le degr§ et le taux 

d'absorption par voie cutanee des pesticides. La methode in vivo 

consiste a appliquer une quantite determined de pesticide marque 

au 14C sur la peau de volontaires et a mesurer ensuite la 

quantite totale de radioisotope excretie dans 1'urine. Plusieurs 

especes animales (comme des rats et des singes rhesus) ont 

egalenient ete soumises a des essais en remplacement de sujets 

humains. Une methode automatique d'absorption percutanee in 

vitro a et6 61abor§e dans notre laboratoire pour simuler le 

modele in vivo. Cette methode a recours a un specimen isolg de 

peau (de rat, de singe, d'homme) et permet de controler avec 

precision les conditions du milieu (iclairement ultraviolet 

solaire, temperature, vitesse du vent, humidite, etc). Un survol 

des methodes in vivo et in vitro sera presents et fera reference 

a des pesticides (comme 2,4-D, fenitrothion, aminocarb) qui ont 

ete utilises dans le cadre de programmes canadiens de 

pulverisations aeriennes. La possibility que le 

m-di§thyltoluamide, un insecticide frequemment utilise, acc^lere 

1'absorption par voie cutanee de ces pesticides sera examinee. 

ftfiy 
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Essai au champ de Steinernema sp. oontre la legionnaire noire 

a Terre-Neuve en 1991 

R.J. West et D.8. Durling 

La legionnaire noire (Actebia fennica (Taush.)) est 

actuellement reprimSe & l'aide d'Ambush, un pyrethroide de 

synthese; Ambush ne peut toutefois pas §tre applique par voie 

aerienne pour des raisons de protection de 1'environnement. Dans 

le cadre d'un programme destine a evaluer 1'utilisation de 

nematodes comme solution de rechange aux produits chimiques, nous 

avons effectue un essai au champ en 1991 afin de determiner si 

1'inoculation des mottes racinaires de semis d'epinette noire en 

recipient par des nematodes entomogenes avant leur 

transplantation pourrait reussir a empecher les ravages de la 

legionnaire noire. 

Evaluation de la dispersion et des effets d'une epizootie d'un 

virusde la 

polyedrose nucleaire chBBttmeNpapalania&9(lu diprion du sapin a 

R.J. West, J.c. Cunningham et D.S. Durling 

La presence d'un virus de la polyedrose nucleaire dans un 

peuplement de sapins baumiers infestes par le diprion du sapin 

avant la periode d'alimentation des larves n'a pas empeche la 

destruction du feuillage. Toutefois, la presence du virus de la 

polyedrose nucleaire a ete consideree comme ayant joue un role 

majeur dans l'effondrement de 1'infestation du diprion du sapin 

dans la region de baie d'Espoir en 1991. Des lachers de virus, 

tout en n'assurant vraisemblablement pas de protection immediate, 

peuvent avoir des bienfaits a long terme s'ils sont effectues au 
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cours de la premiere ou deuxieme annee d'une infestation du _ 

diprion du sapin. j 

Rapport preliminaire des essais en laboratoire et au champ ] 

effectues en 1991 

i 

P.C. Nigam 

Cette etude portait sur cinq volets de la recherche sur la _ 

tordeuse des bourgeons de l'epinette effectuee pendant 1'annee ! 

financiere 1991-1992 : determination en laboratoire de la 

grosseur optimale des gouttelettes de differentes formations de "1 
B.t.j determination de la toxicite residuelle des operations de 

pulverisation par dosage biologique; determination de la toxicite *1 

residuelle des pulverisations experimentales de Foray 75B et 

Futura 0 par dosage biologique; evaluation du depdt de ^ 

gouttelettes dans les microhabitats de la tordeuse des bourgeons i 

de l'epinette a l'aide de surfaces artificielles et naturelles; _ 

et comportement des larves de la tordeuse des bourgeons de ! 

l'epinette et effets de la temperature sur leur activite. 
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FIRST AND SECOND YEAR EFFECTS OF ACECAPR IMPLANTS 
AGAINST CONE INSECTS OF BLACK SPRUCE 

RJ. West and K.M. Sundaram 

Acephate (O^-dimethylacetylphosphoramidothioate) implanted in trunks of black 

spruce, Picea mariana (Mill.) B.S.P., trees in the fall, three weeks before female bud 
flush, and at female bud flush reduced insect damage to cones and increased seed 
yield sfor one year. Second-year cones from trees treated at bud flush had the 
least insect damage and the highest residues of acephate and its toxic metabolite, 

methamidophos. 

Effets des implants d'ace*phate sur les insectes des cdnes de l'Spinette noires: 

rimplantation d'aclphate (N-Ace'tyltWophosphoramidate de O,S-dime"thyle) dans les 
troncs d'e*pinettes noire, Picea mariana (Mill.) B.S.P., durant l'automne, trois 

semaines avant l^dosion des bourgeons femelles et a l'^dosion des bourgeons 
femelles a re*duit les dommages causes aux cdnes par les insectes et augmente" la 
production de graines durant un an. La deuxieme anne'e, on a observe une 
reduction des dommages dus aux insectes, mais aucune augmentation de la 

production de graines. Durant la deuxieme anne'e, ce sont les cdnes des arbres 

trait^s au moment de l'gdosion des bourgeons qui ont montre" le moins de 
dommages attribuables aux insectes et le plus haut taux de r&idus d'aolphate et 

de son metabolite toxique, le me'thamidophos. 
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I. Forest Insect and Disease Status and Control Operation 

Summaries/Renseignenents d'actualite sur les insectes et 
les maladies des arbres et resumes des activites de 

repression 

KTO 
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ABSTRACT 

The status of more than 20 economically significant forest pests in 
the Pacific and Yukon Region in 1991 is presented with some forecasts for 
1992. These include the increasing levels of western and eastern budworms, 
spruce beetle, Douglas-fir tussock moth, western hemlock looper, grey 

spruce looper, and gypsy moth, and continuing populations and significant 
damage by mountain pine beetle and the decline in forest tent caterpillar, 
black army cutworm, rhizina root disease, and blackheaded budworm. 

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; virus and pheromone 
trials against Douglas-fir tussock moth; heat treatment testing with 
pinewood nematode and hazard rating and model systems for mountain pine 
beetle. 

SUMMARY OF IMPORTANT PESTS *. 

The following pests have been selected as those most likely to be of l 
interest to participants. Not included but equally significant in terms of 
losses are several forest diseases such as root rots, dwarf mistletoes, 1 
stem decays, rusts and cankers. Once established, these are perennial and 
fluctuate little from year to year and do not warrant annual surveys. 
Controls for such diseases are most practical and economical as H 

preventative treatments, when combined with stand management practices j 

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 H 
Pacific Region in 1991, the reader is referred to "Forest Pest Conditions ' 
in British Columbia and Yukon" by Forestry Canada's Forest Insect and 

Disease Survey and published annually by the Pacific Forestry Centre, ™\ 
Victoria, B.C. 

Mountain Pine Beetle j 

The beetle is the most damaging forest insect in British Columbia. 
The area and volume of mature lodgepole pine and some western white pine H 
killed by the beetle increased 252 from 1990, with more than 6825 active I 
infestations over more than 51 000 ha from the International Border to 

northeast of Prince Rupert. This is nearly double the area burned by H 

forest fir.es in British Columbia in 1991 (27 850 ha). The volume lost (2.1 j 
million m ) represents about 10% of the lodgepole pine annually harvested 
in British Columbia. _ 

Active infestations continued throughout the six forest regions in ' 
British Columbia. In the Cariboo Region an infestation in mature pine at 

Chilko Lake near the Coast Mountain Range which developed in 1987 declined *] 
to 350 ha this year. Elsewhere, recently killed mature pine were mapped 1 
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during 1991 aerial surveys in the Kamloops Region over 18 300 ha, up 
threefold from 1990; in the Nelson Region over 18 000 ha, down 20%; up 152 
in the Prince George Region at 9300 ha; up 25% in the Prince Rupert Region 

at 4800 ha; and down 15% in the Vancouver Region at 465 ha. 

Infestations along the British Columbia-Alberta border and in 

Glacier and Yoho National Parks were generally stable for the sixth 

consecutive year. However, numbers of recently-killed pine increased 

significantly in Kootenay National Park. Cooperative aerial and ground 
surveys in Mt. Robson Provincial Park and west of Jasper National Park 
located no new mountain pine beetle-killed pine (faders), but 104 baited 

trees were newly attacked. Annual cut-and-burn control operations, ongoing 

since 1985, will treat these trees in 1991-92. 

Overwintering brood mortality was common particularly in thinner 

barked trees in the southern interior in early March. This resulted in 

reduced population for flight and attack in July 1991 at 29 of 54 
locations. The frequency of new attacks on mature lodgepole pine in 32 

previously infested stands cruised in five forest regions ranged from 0 in 

the western part Prince Rupert Region to an average of 18% at 22 sites in 

the Nelson Region, with a province-wide average of 10%. Current attacks 

declined from the 1990 levels in four regions and averaged 10%. Two new 

infestations in the eastern part of the Cariboo Region averaged 11%. 

Cruises in isolated parts of the Vancouver Region were discontinued in 1989 

due to limited host availability and remoteness. 

Mountain pine beetle killed increased numbers of chronically 

infested mature western white pine in the northern part of the Kamloops 

Forest Region and adjacent parts of the Prince George Region. Other bark 

beetles including western pine beetle, Dendoctronus brevicomis, red 

turpentine beetle, D. valens, lodgepole pine beetle, D. murrayanae, and 

pine engraver beetle, Ip_s pini, were less common than in the previous three 

years in parts of the Kamloops and Nelson regions. Attacks by ambrosia 

beetles, Trypodendron spp., were less widespread in mountain pine beetle 

infested stands in the western part of the Nelson Region, and northwest of 

Fort St. James. 

Salvage of beetle-killed and adjacent susceptible pine continued as 

as a priority in most beetle-infested Timber Supply Areas. 

Spruce Beetle 

The area and volume of mature white and Engelmann spruce killed by 

spruce beetle in British Columbia increased for the second consecutive 

year. This followed seven years in decline. Most of the 43 500 ha of 

infested spruce mapped in aerial surveys by the BC Forest Service, up more 

than threefold from 1990, occurred in more than 1000 separate infestations, 

mainly north of Mackenzie in the Prince George Region. The largest areas 

were in recent windthrow and standing mature spruce in the Chunamen, 

Blackwater, and Phillips creeks drainages west of Villiston Lake, and to a 

lesser extent near Carp and Veedon lakes and in the Parsnip and McGregor 
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river drainages. Infestations declined by half in the Adams River drainage 
in the Kamloops Region and in the Tulameen drainage west of Princeton to 
less than 30 widely scattered patches totaling 340 ha. 

Surveys of 1990 attacks in recent windthrow in parts of the Cariboo, 
Kamloops and Nelson regions, including over 700 ha in Bowron Lake 

Provincial Park, found little threat to mature stands in 1992. Populations 
of northern spruce engraver beetle, Ip_s perturbatus. north of Prince 
George, were too few to infest and kill tops of very small numbers of 
adjacent weakened spruce at very widespread locations. 

Budworms 
^^——— 

More than 380 000 ha of mixed age-class Douglas-fir in three forest 
regions were defoliated by western budwona, up nearly two-fold from 1990, 
but still less from the peak of 800 000 ha in 1987. Defoliation also 
intensified being light on 28% of the area, with 59% moderate and 13% 
severe; compared with 46%, 52% and 2%, in 1990. There were more than 795 
separate areas of infestations. 

Areas of expansion included the Okanagan Valley with 173 000 ha, up 
from 120 700 ha, in the Bridge, North Thompson, Adams and Shuswap river 
drainages. Significant expansion also occurred in the Nelson Region west 
and north of Grand Forks with 4000 ha up from 1160 ha, and to a lesser 
degree near Pemberton in the Vancouver Region. Populations in the eastern 
part of the Cariboo Region remained endemic for the third year. 

Mortality of late-instar larvae at 17 locations in three regions 
averaged 31% diseased, (range 4 to 85%), up significantly from 9% in 1990. 
An entomopathogen, Beauvaria sp., was isolated from larvae in two 

collections in which an average of 6% were killed. Tachinids and 
hymenopterans were present in larvae at 14 sites but were too few to 
effectively reduce populations. 

The average number of egg masses collected by FIDS at 62 infested 
stands in three regions were 20% more numerous than in 1990, indicating an 
increase mostly in the Kamloops Region. Defoliation is forecast to be 

severe at 41 of the sites, mostly in the Thompson and Okanagan drainages 
in the Kamloops Region, moderate at 16, and light at the remaining five 
sites. 

Tree mortality, top-kill, bud mortality, increment loss, and tree 
deformity are likely to result from successive years of severe defoliation 
in some areas. 

Budworm-infested Douglas-fir totaling about 3000 ha near Westwold j 
and Pillar Lake in the Kamloops Region were sprayed aerially with Bacillus 
thuringiensis var. kurstaki, by the British Columbia Forest Serviced This « 
followed applications in 1989 over a total of 300 ha in areas west of 
Penticton and near Kelowna. * 

As part of a study to improve and calibrate detection methods for 
western budworm, mid- to late-instar budworm larvae and adult males were 
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monitored in four regions at 11 sites still with low populations but a 
history of budworm outbreaks. Up to 99 larvae/tree were collected per 
1 m beating (3 branches on 25 trees/plot) and up to 605 male adults were 

caught in a total of 54 traps. Further analysis and additional sampling 
are planned before numbers can be correlated with population potential and 

damage. 

Current foliage, mostly of white spruce and to a lesser extent of 

alpine fir was defoliated by eastern spruce budworn over 245 000 ha west 

and north of Fort Nelson. This is 402 less than in 1991. Defoliation was 

mostly moderate on 10X of the area and light over the remainder; there was 

no severe defoliation. Defoliation for a sixth consecutive year extended 

into the Northwest and Yukon territories. 

Two aerial applications of Bacillus thuringiensis var. kurstaki were 

completed by the British Columbia Forest Service to protect mature spruce 

seed production stands and adjacent young stands near Fort Nelson. Five 

blocks totaling 525 ha at three locations were treated with a commercial 

formulation of B.t. (Dipel (R) 132). A treatment of the area in 1990 and a 

smaller operation in the same area in 1988 was moderately successful. 

Based on egg samples, defoliation is forecast to be light in 1992, 

in the Liard and Fort Nelson river drainages, including the spruce seed 

production stands. 

Defoliation of alpine fir and spruce forests by 2-year-cycle budworm 

was generally light over 35 250 ha in more than 85 infestations in four 

forest regions. This was up slightly from 1990 when defoliation covered 

30 000 ha in 170 separate infestations. 

Immature 'on-cycle' budworm larvae lightly defoliated stands over 

3250 ha in the eastern part of the Cariboo Region, and on 8235 ha east and 

southeast of Prince George. Light defoliation in two drainages in the 

eastern part of the Nelson Region, first recorded in 1990, covered 1300 ha. 

Understory trees were lightly and moderately defoliated in the eastern part 

of the Prince Rupert Region, the first time since 1983. 

Mature 'off-cycle' budworm were common in high elevation fir and 

spruce over 1750 ha at two sites in the Nelson Forest Region and over 

6775 ha at Keefer Lake east of Cherryville in the Kamloops Region. This 

was up from 1989, when defoliation by mature larvae occurred over 5850 ha 

in seven areas. Defoliation of stands in the Ospika River drainage north 

of Mackenzie in the Prince George Region covered 14 000 ha, where 

defoliation was mapped for the first time in 1989 over 11 385 ha. 

Larvae and adult male 2-year cycle budworm populations continued to 

be monitored in four regions to improve identification and calibrate 

methods to detect budworm populations in fir-spruce forests. Up to 1600 

adult males (avg. 827/trap) were collected in 55 non-sticky traps at 10 

sites in four regions, and up to 88 larvae were collected per location 

(avg. 11). An additional distribution survey collected up to 2600 adults 

in four traps at two locations. Further study, however, is necessary 

before numbers can be correlated with population damage and potential. 
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Western Blackheaded Budworm 

Blackheaded budworm in western hemlock near Holberg on northern 
Vancouver Island collapsed, as forecast. This followed a decline in 1990 
to 630 ha in 11 separate patches from a peak of 7400 ha in 1989. 

Populations in alpine fir in the eastern part of the Prince Rupert Region, 
remained endemic following their collapse in 1990. However, alpine fir and 
spruce over about 1000 ha at Bare Loon Lake near Chilkoot Pass in the 

northwestern part of the. region, and over 10 ha at Kinaskan Provincial Park 
south of Iskut, were lightly to severely defoliated. 

Populations on the Queen Charlotte Islands remained low for the 
second consecutive year following their collapse after a four-year 
outbreak by blackheaded budworm and, to a lesser degree, hemlock sawfly. 
Cumulative tree mortality occurred in 109 patches totaling 4375 ha. 

Populations on northern Vancouver Island are expected to remain 

endemic following their collapse due to larval parasitism in 1990, which 
averaged 432, (range 31 to 59%), mostly by Ascogaster sp.. 

Grey spruce looper 

Western hemlock was defoliated by the looper over 4550 ha in 28 
separate infestations, up from 1370 ha in 24 patches in 1990, the first 

year of the.infestation. Most areas were along the west side of the Arrow 
Lakes in the Nelson Forest Region. Defoliation was moderate over 3025 ha, 
and light over 1525 ha, with no severe. Larval mortality at four sites 
averaged 72%, some by contamination, up from 27% at two sites in 1990, 

mostly caused by pathogens, Entomophaga sp. and Paecilomyces sp. Initial 
damage assessments indicate that tree growth is expected to be 

significantly affected. Populations are expected to continue in . 

significant numbers in 1992 in newly infested areas but decline due to 
disease in areas defoliated in 1990. 

This is the first major outbreak by this pest in the Pacific and 
Yukon Region, since a minor infestation occurred in hemlock stands near 
Terrace in 1961. 

Western Hemlock Looper 

Severe defoliation of mostly old growth western hemlock by the 

looper occurred in 235 patches totaling 54 000 ha, mostly in the northern 

parts of the Nelson and Kamloops forest regions, the eastern part of the 

Cariboo Forest Region, and to a lesser extent south of HcBride in the 

Prince George Forest Region. This is up from 7 patches totaling 915 ha in 
the Nelson Region in 1990, the first year of outbreak in the region since 

1982-83. The largest expansion was in the Kamloops Region over more than 

36 000 ha. Tree mortality and top-kill of mature hemlock are being 
monitored. 
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Compilation of defoliation forecast data is in progress but based on 
the numbers of eggs in samples currently being analyzed and historical 
trends, defoliation is expected to occur in 1992 in or near stands 

defoliated this year. 

Douglas-fir Tussock Moth 

Following population increases in 1989 and 1990, Douglas-fir trees 

were severely defoliated in eight natural forest sites totaling 135 ha west 
of Kamloops. Small groups of hedgerow and ornamental Douglas-fir near 
Abbotsford, Chilliwack, and Clearbrook in the Vancouver Region, defoliated 
for a second consecutive year. A previous outbreak occurred here in the 
early 1980s. Ornamental Douglas-fir and spruce in urban areas of Kamloops, 
Vernon, Kelowna, and Penticton were defoliated, some for the fourth 
consecutive year. However, populations near Hedley and Keremeos declined 
due to viral infection, following larval increases in 1990 and early 1991. 

The number of male adults in pheromone-baited sticky traps placed in 
Douglas-fir stands selected for the greatest historical frequency of 
outbreaks increased for the sixth consecutive year. About 4250 adult males 
were trapped in 106 of 113 traps at 19 permanent monitoring sites in the 
Kamloops Region. This is 882 more than in 1990 when 2263 males were caught 
in 89 traps at 18 sites. This indicates that defoliation of Douglas-fir 
will continue in 1992, particularly in or near stands defoliated this year. 
Numbers also increased in the western part of the Nelson Region, where 378 
male adults were trapped in six traps at Christina Lake Golf Course, and 65 
at Rock Creek. This is up from 156 males in 12 traps at two locations in 
1990. An average of 12 males (range 1-49) were trapped in 10 of 14 traps 

near Chilliwack and Abbotsford in the Fraser Valley. 

Larval populations at six sites in three region were reduced by an 

average of one third (range 8-642) mostly by viral infection. 

An additional 3272 male adults were trapped in 54 of 55 single traps 

(average 61/trap) located by FIDS for detection purposes, about 1 kilometer 

apart in 55 areas in the Kamloops Region, up from 2233 in 1990. 

A further 6176 male adults were trapped at 163 locations (average 

38/trap/location) monitored by BCFS, up from 1616 at 79 locations (average 

20/trap/location) in 1990, and 429 at 52 locations (average 8/trap/location 

in 1989. However, based on identifications of male adults in FIDS traps, 

more than half the adults in BCFS traps likely were rusty tussock moth, 

Orgyia antiqua badia. 

Cooperative interagency viral treatments of increasing populations 

near Savona, and a pheromone confusion trial near Hedley were completed 
following delays in population development. Post spray observations in 
control areas found a population reduction due to infection by a residual 

virus. Results will be available later. 
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Larch Casebearer, Sawfly, and Looper m 

Larch casebearer populations in western larch stands in southeastern 
B.C. increased slightly for the second consecutive year. Trace or light 

and occasionally moderate defoliation occurred in previously infested parts "*? 
of the host range in the Nelson Forest Region and adjacent areas in the 1 
western part of the Kamloops Forest Region. Defoliation was generally 
trace or light in the West Kootenay, slightly less than in 1990. m 

Populations increased slightly overall in the East Kootenay near Creston \ 
and Cranbrook, but defoliation was only trace or light. Light defoliation 
continued near Sicamous in the Kamloops Region, where it was recorded for 

the first time in 1990. Small patches of trace to light with some moderate ^ 
defoliation were again common from near Oliver north to Cherryville in the 
Okanagan, and at Gregoire Creek east of Osoyoos. 

At most of the 18 long-term parasite release study sites in the ' 
Nelson Region, and two in the adjacent Kamloops Forest Region, defoliation 

was trace to generally light. At sites near Castlegar and Vernon <=, 

defoliation was moderate, down from severe in 1990. ' 

Parasitism of casebearer pupae from the 20 sites averaged 10% 

(range 0-48%). Parasitism by the introduced Chrysocharis laricinellae 1 
(Ratzberg), averaged 2%. Parasitism by Agathis pumila increased slightly > 

to an average of 82. Larval parasitism at the 20 sites averaged 20%, 

similar to 1989. It was mostly by C. laricinellae and A. pumila, and to a **| 
lesser degree by the native Spilochalcis sp. ~ 

Since the biological control program against larch casebearer was « 

initiated in 1966, more than 15 000 specimens of Chrysocharis laricinellae I 
(Ratzburg) or Agathis pumila (Ratzburg) have been released. No releases 

have made since 1987 and additional releases are not anticipated. 

Larch sawfly populations remained generally endemic in previously 

infested western larch in the Nelson Region, in tamarack in the Yukon 

Territory and near the Yukon border in the northern part of the Prince "*\ 

Rupert Region. Populations lightly defoliated exotic larch near Maple j 
Ridge and in Stanley Park in the Vancouver Region, and remained endemic at 

Terrace and at Prince George following up to four consecutive years of *» 

generally light defoliation. ; 

Larch looper populations in western larch in the West Kootenay in 

the Nelson Forest Region declined following light and moderate defoliation T 
of 190 separate patches totaling 12 000 ha from Creston to Fauquier in i 
1990. It was the first significant defoliation by the looper in British 

Columbia since the first outbreak was recorded in 1977. The decline has <^ 

been attributed in part to larval parasitism in 1990 which averaged 32% at 

two sites and parasitism of cocoons which averaged 15% at one site. 

Defoliation is not expected in 1992 based on the decline in larval **, 

populations, and too few overwintering cocoons to assess. ° I 
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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 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 Amy Cutworm 

Cutworm populations remained at very low levels for the second 

consecutive year following a significant decline in previously infested 
areas in interior British Columbia in 1989. Recently planted seedlings 

were lightly defoliated in a site slash-burned in the fall of 1990 
southeast of Prince George, at two sites in the western part of the Prince 

Rupert Region, and at a site in the East Kootenay. These were the only 

sites with seedling damage of 44 surveyed in three forest regions. At the 
remainder, larval feeding was limited mostly to fireweed and other 
herbaceous ground cover at 2 of 17 sites in the Prince George Region, at 7 
of 15 sites in the Prince Rupert Region, and at 2 of 10 sites in the Nelson 

Region. The numbers of male adults caught at these sites in 1990 ranged 

from 210 to 572. 

Declines in 1989 and 1990 were attributed to natural factors, an 

entomopathogen and natural parasites which reduced larval populations by up 

to 53X and pupae by up to 472. Larval mortality in 1991 was mostly from 

infection by diseases, Verticillimn sp., Fusarium sp., and Paecilomyces. 

Only 8% were parasitized, mostly by Diptera. In 1990, larval parasitism 

mainly by Erigorgus sp., averaged 28% at three sites; pupal parasitism was 

38% at one site in the Prince George Region. 

Cutworms could pose a threat to some seedlings in some 1992 

plantings slash-burned in 1991. This is based on the numbers of male 

adults in pheromone baited non-sticky traps which exceeded a trial 

threshold of 600 or more at 6 of 65 sites compared with 8 sites in 1990. 

However, as noted above seedling damage only resulted at two of these 

sites. All six sites were in the eastern part of the Prince Rupert Region, 

the highest (1167) near Chapman lake. Each dry trap was baited with a 

commercially produced pheromone. Additional years of trapping are 

necessary before results can be calibrated as a fully functional 

forecasting tool. 

Rhizina Root Disease 

Fruiting bodies of Rhizina root disease were generally less numerous 

and widespread this year in parts of the Nelson and Prince Rupert forest 

regions than in 1990. However, some seedling mortality attributed to 
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infection by the disease occurred in part of a 1990 burned and planted site 
west of Clearwater in the Kamloops Region. This was the fourth consecutive *m 
year of seedling mortality caused by this disease. \ 

Fruiting bodies were found in 12 of 15 previously burned areas in 
the western part of the Prince Rupert Region, and in 2 of 18 sites in the "1 
eastern part of the region. Planting was delayed at most sites due to the 1 
presence of fruiting bodies in 1990 and 1991. At two of the only three 

sites planted this year in the western part of the region, less than 2% of *"| 
the seedlings were infected, and none at the third site. \ 

Pinewood Nematode H 

Based on nearly 2000 samples from trees, logs, boards, and potential 
vectors collected from throughout British Columbia since 1980, 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. ™ 

In 1991, special attention was given to the selection of sources of 
woodborer-infested logs, for a cooperative trial to control pinewood 
nematode and its potential vector, Honochamus spp. by heat treatment. A "1 
total of 31 dry land sorts and areas of felled and bucked material were ' 
examined throughout the region, of which only 9 contained small numbers of 
affected logs. Twenty four logs were selected and marked with the *] 
cooperation of industry at a site near Squamish, north of Vancouver. ' 
Insects present in a representative sample included Honochamus scutellatus, 
a Cerambycid woodborer, Leptura sp., darkling beetles, Ipthimus serratus «*, 
and Phellopsis porcata, and a larval predator Scaphinotus nagustidlis. ! 
Results of the heat pasteurization trial will be available following its 
completion later this year. 

In 1990, only one sample contained pinewood nematode, a 
woodborer-attacked white spruce log from Watson Lake, Yukon Territory. 
Along with five previous positive records this represents only a 0.3% ^ 
incidence within predisposed trees or logs in this region. Special \ 
attention was given to examination of western hemlock and western red cedar 

but there was no evidence of the nematode in 319 extractions from both ^ 
hosts. A single Honochamus woodborer was detected in more than 575 hemlock 
logs (a 0.17% incidence) examined in 16 coastal storage yards. None were ' 
detected in cedar. 

Sderoderris Canker 

Formal examinations of native lodgepole, ponderosa and whitebark [ 
pine in British Columbia, where only the North American strain of this 

fungus was collected at only four sites, were discontinued in 1988 « 
following surveys throughout B.C., which were all negative. 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 1 
Penticton, Canal Flats, Castlegar and Kimberley. ' 
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Gypsy Both 

About 8000 sticky traps were monitored throughout British Columbia 
in the fifteenth year of a cooperative program with Agriculture Canada 
(Plant Health), Forestry Canada - FIDS, and the B.C. Ministry of Forests. 

About 59 males (likely of the introduced European strain) were 
trapped in 18 locations in British Columbia in 1991, mostly at Parksville, 
Colwood near Victoria, and the lower mainland. This compares with about 
121 males trapped in 1990 in 16 areas, mostly on the Saanich Peninsula. An 
additional 12 male adults (likely of the Asian strain) were trapped in two 
areas in Vancouver. This was the first record of the capture of this 

strain in North America. Nine of those trapped were in the vicinity of the 
Pacific National Exhibition grounds, two in the West End, and one in nearby 
Stanley Park. 

Male moths were caught for the fifth consecutive year near 

Parksville (7), in West Vancouver (2), Vancouver (25), and the Saanich 

Peninsula (1), for the third consecutive year. Catches were made for the 
second consecutive year at Victoria (1), Colwood (5), Coquitlam (2), and 
Comox (3), New catches were made at Saltspring Island (3), Langley (3), 

Surrey (6), Aldergrove (1), Richmond (3), Lynn Valley (7), Courtenay (2), 
and at Golden Ears (1) and Alice Lake (1) provincial parks in the Vancouver 
Forest Region. 

None were caught near Victoria International airport where high trap 

catches (96 males) and numerous egg masses (37) in 1990 prompted aerial 

(113 ha) and ground (40 ha) applications of Bacillus thuringiensis var. 
kurstaki ( Btk., Foray 48B) in late April to late May, in an apparently 

successful eradication effort. Only seven males were captured at 

Parksville, near where aerial (85 ha) and ground (7.5 ha) applications of 
B.t. were completed in 1990. 

The captures at Alice Lake and Golden Ears provincial parks were in 
two of 300 traps set out by FIDS in 298 forested recreation areas in 

national and provincial parks, commercial campgrounds, near military bases, 
and north coast ports. 

European Pine Shoot Moth 

Formal surveys of interior native and exotic pines were discontinued 
in 1988. Survey results indicated that the shoot moth is established in 
localized urban areas including Victoria to Courtenay, the lower mainland, 
and the Okanagan Valley. However, the areas have not increased in number 
and there is no evidence of shot moth populations in native pines. 

Balsam Woolly Adelgid- • . 

Adelgid populations were found on 10-year old and older regeneration 
amabilis fir at Lizzie Creek northeast of Lillooet Lake, where dieback and 

47 



1PVS 

flat-topped crowns were evident on adjacent mature and overmature trees. 

The area is slightly east of the quarantine zone in southwestern British 
Columbia, and was the second consecutive record of infested trees outside 
the zones since 1987, and has resulted in a review of the current 
distribution and quarantine zones. There was still no evidence of the 
adelgid on grand fir in the Nelson Region north of the International 
border, north of where pockets of infested fir increased dramatically over 
24 000 ha in Idaho in 1990. Samples of 'gouted' ornamental true firs in the 

City of Nelson were also negative. ^ 

Tent Caterpillars <**\ 

Defoliation of trees and shrubs by forest tent caterpillar was less 
widespread near Prince George and in the Peace River area, but increased 
near McBride, in the eastern part of the Cariboo Region and in the northern 
part of the Kamlopps Forest Region. More than 320 locations covering 

113 000 ha were defoliated, some for the eighth consecutive year, down 

overall from 355 locations covering 205 800 ha last year. 

Northwest and south of Prince George, declining populations 

defoliated trembling aspen in 69 infestations over 81 000 ha, down nearly 
half from 1990. In the Peace River, the area of defoliated aspen was down 
sevenfold from 1990, totaling 4830 ha in 37 areas. Near McBride, the area 
of defoliation increased for the second consecutive year to 22 patches 

totaling 6500 ha, up from 4450 ha in 1990 the second year of the 

infestation. Defoliation in the Cariboo Region increased more than 

threefold to over 14 000 ha in 155 pockets. There was a two-fold expansion 

in the Kamloops Region to 6500 ha in 38 areas in the North Thompson River 

Valley, in the third consecutive year of defoliation. Populations in the 
Nelson Region collapsed following defoliation totaling 4300 ha in the East 

Kootenay in 1990. 

Defoliation of trembling aspen, cottonwood and other deciduous trees 

and shrubs is forecast to decline in most recently infested stands near 

Prince George but increase near McBride, based on egg samples from 15 
areas. An average of two new egg masses per tree (range 1-7), were counted 

at 11 sites near Prince George, down from an average of 17 in 1990 and 38 

in 1989. Defoliation is forecast to be only light in the Peace River and 
near Prince George but increase to moderate and severe near McBride. An 
average of 13 egg masses per tree (range 1-49) were counted at seven sites 

in the Cariboo Region. Counts greater than 10 masses per tree usually 
result in severe defoliation. Larval parasitism and disease at nine sites 

in two regions averaged 212 up from less than 52 last year, but still too 

low to significantly reduce populations. 

Increased northern tent caterpillar populations in the western part 

of the Prince Rupert Region defoliated mostly cottonwood over 4260 ha, up 
from 3200 ha in 1990 and.150 ha in 1989 the first year of the outbreak. . «s 

Defoliation was mostly light and moderate with patches of severe totaling ' 
1100 ha in the Skeena River Valley, in Terrace, and the Wedeene River 

Valley. Based on egg mass surveys at seven locations, defoliation is ^ 

forecast to be mostly severe and widespread in 1991. j 
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Large aspen tortrix 

Defoliation of trembling aspen by the tortrix was widespread in the 
Prince George Region and Yukon Territory, in some areas for the fourth 

consecutive year. In the Prince George Forest Region defoliation in 45 
separate patches totaled 18 000 ha, up from 16 465 ha in 1990. Defoliation 
was mostly severe from Mackenzie to Fort Ware and along the Alaska Highway 
from Fort St. John to Pink Mountain and west of Fort Nelson at Steamboat 
Mountain. In the Yukon Territory, patches of generally light defoliation 

were widespread east of Whitehorse along the Alaska Highway to Jakes 
Corner, between Carcross and Tagish and near Takhini Hot Springs. Patches 

of moderate and severe defoliation were common near Tagish but defoliation 

was significantly less common than in 1990 near Whitehorse. 

Previous outbreaks usually collapsed due to parasitism after three 

years. Larval parasitism mostly by Glypta conflictanae was 76% in 1989, and 

pupal parasitism 21%; these levels are expected to increase and reduce 

populations in three-year-old infestations. Remoteness precluded 

assessments of populations in new outbreaks in the Prince George Region. 

Cone and Seed Pests 

Assessments of the incidence and intensity of cone and seed insects 
and diseases in natural forests in the Pacific Region, was de-emphasized in 
1989. This was due in part to the conclusion of the research study at 

Pacific Forestry Centre and some seed orchard pest assessments done by the 
B.C. Ministry of Forests. 

In 1991, 13 coastal seed orchards were surveyed. Cooley spruce gall 

adelgid lightly and occasionally severely infested most Douglas-fir in 
three orchards. Balsam woolly adelgid was common on amabalis fir in four 

orchards, and balsam twig aphid deformed needles and twigs on about 50% of 

the true firs at one orchard. Green spruce aphid infested up to 70% of the 
trees at three of four orchards. A gall midge in yellow cedar cones 

declined for the second consecutive year. This was due to parasitism of 
more than 75% in 1990, and followed three consecutive years of severe 

damage in two orchards. Hemlock woolly adelgids declined to endemic 

levels, lightly infesting western hemlock at one orchard. There was no 

evidence of significant damage to trees at three interior seed orchards. 

EXPERIMENTAL CONTROL PROJECTS 

Bark Beetles 

The highlight of consultative advice/service activity is the 
participation by Dr. Safranyik on a combined B.C. Ministry of Forests, 
Forest Industry, PFC Task Force to develop strategies, tactics and an 

operational plan to reduce losses from the mountain pine beetle. 
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Pinevood Nematode 

Research on the pinevood nematode at Pacific Forestry Centre ] 

involves host susceptibility testing of European seedlings, artificial 
infestation of log bolts to evaluate nematode survival, and infestation of 

lumber for testing of heat treatment as an alternative to kiln drying. ! 

British Seedling Inoculations - another three trials have been completed: 

a) Norway spruce (NS) ambient temps. (15/21'C) \ 

b) Scots pine (SP) ambient temps. (15/21'C) 

c) Scots pine (SP) elevated temps. (25/30'C) ^ 
i 

For the NS trial 75 seedlings vere inoculated vith four nematode 

isolates and a nematode-free control (i.e. 15 seedlings per treatment). 

The nematodes used vere Canada-m from British Columbia; Canada-r from H 
Ontario; B. xylophilus from Japan and a French isolate. Seedlings vere \ 

inoculated vith 2000 nematodes each and the trial lasted approximately 100 

days. No trees died in the NS ambient temperature trial and no PUN vas ^ 

recovered vhen the seedlings vere subsampled at the end of the experiment. \ 
For both the SP pine trials, 40 seedlings vere inoculated at each 

temperature, i.e. eight seedlings per treatment. The same isolates and ,— 

procedures as above vere used. In the SP elevated temperature trial, five | 
seedlings died (none of them controls) and no PUN vas recovered from the ' 
remaining inoculated seedlings. No seedlings died in the SP ambient 

temperature trial and one had lov numbers of PUN vhen subsampled at the end H 

of the trial. ! 

There are still tvo experiments to be carried out, i.e. Corsican «**i 

pine at both elevated and ambient temperatures. ! 

\ 

) 

The lumber inoculation trial for the proposed Forintek study vas 

inoculated in October 1990 and lasted until May 1991. It involved boards 

of eight lodgepole pine (LP) + 2 Douglas fir (DF) inoculated vith a BC 

isolate; 8 LP -f 2 DF vith an Ontario isolate, and 4 LP and 1 DF vith a 

nematode-free control. All boards vere inoculated vith 20,000 nematodes ^ 

(except controls), vere stored in plastic bags at 25'C, and sampled 

approximately every 25 days. No PUN vas recovered from the controls or the 

DF boards. There vere generally more BC nematodes recovered from the LP m 

(and for a longer period of time) than the Ontario nematodes. , 

A second lumber inoculation trial vas inoculated in November 1990 ^ 

and lasted until June 1991. It consisted of 6 DF, 6 LP and 3 vhite spruce 1 
(US) inoculated vith 20,000 BC isolate nematodes. The bbards vere kept and ' 

sampled under the same conditions as above. No PUN vas recovered from DF 

or US. PUN vas recovered from all 6 of the LP boards although usually only **] 

in small numbers. : 

In the 1990 vestern hemlock inoculation trial, PUN vas recovered <^ 

from the live standing bolts until day 130. A second vestern hemlock trial > 

vas inoculated in 1991. It consisted of 1 m long bolts of vestern hemlock 

(UH), lodgepole pine (LP) and amabilis fir (AF). 
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tfH 24 healthy logs 

24 symptomatic logs 

24 dead logs 

LP 8 healthy logs 

8 symptomatic logs 

8 dead logs 

AF 8 healthy logs 

8 symptomatic logs 

8 dead logs 

All vere inoculated with 20,000 nematodes of the BC isolate and 

sampled every 4 weeks by drilling holes along the length and extracting any 

nematodes. Although many other nematodes vere found, no PUN vas recovered 

from any of the fir, hemlock symptomatic or hemlock dead logs. PUN vas 

found once in two hemlock healthy logs at 16 weeks, and once in a pine dead 
log at 16 weeks. PWN was routinely recovered from the pine healthy and 

pine symptomatic logs. 

Blackheaded Budworn - Bacillus thuringiensis var. kurstoki trials 

In 1991 follow-up studies were conducted in the Holberg area 

(northern tip of Vancouver Island) in the plots that were treated with 

Futura XLV-Hp (40 BlU/ha at the rate of 1.2L/ha), Dipel 176 (40 BlU/ha, 

2.4L/ha) and Foray 48B (50 BlU/ha, 3.9L/ha) the previous year. Population 
reduction was good in all the treated blocks that received good spray 

deposit in the year of application. However, the efficacy trials were 

conducted at the declining phase of the blackheaded budvorm outbreak and 

egg samples in the fall of 1990 showed only light populations in all the 

experimental plots, including the check and control areas. 

Samples of the collected eggs were reared in the laboratory to 

determine parasitism and viability. Egg parasitism was low and larval 

hatch was about 602. No explanation is offered for this low larval hatch 

at this time. These two factors contributed but may not explain entirely 
the population collapse that recurred the following year. Larval sampling 

in 1991 showed that the blackheaded budworm population collapsed even in 

those areas where egg sampling indicated from trace to light expected 
defoliation. 

Douglas-fir Tussock Moth 

Annual surveys conducted by the Forest Insect and Disease Survey in 
1990 indicated a significant increase of Douglas-fir Tussock Moth (DFTM) 

larval numbers and moth catches from the previous year in several locations 
in British Columbia. Defoliation was predicted to be a threat to 

Douglas-fir trees west of Kamloops and between Hedley and Keremeos. 

Two control programs vere initiated jointly by Forestry Canada and 

the B.C. Ministry of Forests. During early June an operational spray 

program, over 200 hectares, using Douglas-fir Tussock Moth Virus was 

conducted west of Kamloops. Three types of virus were applied at 2.5 X 10 

PIB/hectare by helicopter: newly produced virtuss (Canadian product), 

51 



stored virtuss and a stored TM Biocontrol (virus produced in the United 

States). ""I 

The virus spray program was successful and reduced defoliation in 

the treated stands, although light to moderate defoliation occurred in two 
plots sprayed with the stored virus. Fall egg mass surveys indicate a 1 
drastically reduced population in all treated plots, with only trace ! 
defoliation expected, while in the control plot DFTH populations increased 

and severe defoliation is expected in 1992. «*] 

Larval population reduction figures from a feeding bioassay for the 

three viruses used have not been fully completed. The preliminary figures ^ 

suggest that the stored Virtuss was about as equally effective as the fresh ; 

Virtuss and the stored TM-Biocontrol-1 appeared to be least effective. ; 
However, this may be misleading because of the relatively low tussock moth 

larval density in some of the plots treated with the stored H 
TM-Biocontrol-1. -

Sequential egg-mass counts in the treated and check areas show a **\ 

more balanced picture. This suggests that the stored TM-Biocontrol-1 [ 
product was equally effective. The 1990 egg-mass counts predicted moderate 

to severe defoliation in eleven of the twelve plots slated for treatment. ^ 

As a result of the treatments considerably fewer egg-masses were found in 

the eleven plots, in fact the predicted defoliation was reduced by one or 

two defoliation classes. Egg-mass counts increased considerably in the 

control area and indicate that severe defoliation can be expected in 1992, **j 

indicating that damage was prevented in these treated plots. i 

In early August 1991 an experimental spray program using DFTM mm 

pheromone, in a male confusion trial, was carried out near Hedley. The ■ 

synthetic pheromone (Z-6-heneicosen-ll-one) was polymerized in 

polyvinylchloride beads and sprayed (36g Al/ha) onto the trees by 
helicopter over an area of 8 hectares. Application was made August 2 by a ) 
Bell Jet Ranger 206 helicopter, using a Simplex boom and nozzle system that I 

produced a spray width of 18 metres. Preliminary results indicate that 

mating of the insects was blocked by the presence of high amounts of ^ 

pheromone during the mating period. An egg-mass survey will be conducted i 

in the fall in the treated and control plots to determine population 

levels. Additional tests of this confusion trial are planned for 1992. 

During August additional components of the DFTM pheromone was field tested 

west of Kamloops. The results showed about a six fold increase in the 

number of male moths caught by the diene alone compared to the currently 
used attractant (Z-6-heneicosen-ll-one). The two combined did not produce 

significantly different catches from the diene on its own. Further testing 

will be conducted in 1992 using the diene with the currently used 

attractant. 

Western Hemlock Looper 

Virus (NPV) infected hemlock looper larvae were collected in western 

B.C. The virus will be isolated and propagated at FPMI for possible, 

small-scale ground testing in 1992 in B.C. 
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Winter Moth 

Populations of this accidentally introduced pest of deciduous trees 
remained at about the same level in 1991 as in 1990, 0.3 larvae per leaf 
cluster. The two introduced parasitoids, Cysenis albicans (parasite fly), 
Agrypon flaveolatum (parasitic wasps), are the main controlling factors. 

Preliminary results, of limited monitoring of winter moth 

populations at six sites, show that parasitism by C^ albicans increased to 
about 572. Parasitism by A^ flaveolatum remained at around 10%. 

Although the winter moth is considered to be under control there was 
some isolated pockets of defoliation in some parts of the greater Victoria 
area, where it occurred in association with its close relative, the native 
Bruce spanworm, Operophtera bruceata, and the western winter moth, Erannis 
tiliaria vancouverensis. 

The winter moth has again been reported from the blueberry-growing 
areas of the Lower Fraser Valley. In the lower mainland, FIDS surveys 
revealed that defoliation of deciduous trees continued mainly by the Bruce 
spanworm, and to a lesser degree by the winter moth. Parasitism of the 

winter moth by C^ albicans was reported to be between 30 and 402 (J.H. 

Myers). Defoliation by the western winter moth continued in some parts of 
the lower mainland for the fifth consecutive year. 

Mycoherbicides: Vegetation Management Research 

The program at PFC was initiated in 1986 and has concentrated on 
defining the forest weed problem in British Columbia in cooperation with 
the B. C. Hinistry of Forests. Laboratory and field research centred on 

discovery of microorganisms with weed biocontrol potential and development 
of those microbes and their metabolites as commercially viable elements of 
forest vegetation management. Staffing has increased from one P/Y in 1986 
to 6 P/Ys in 1991 plus (presently) one Visiting Scientist. Valuable 
contributions have been realized from FIDS and from external agencies. 

The primary candidate biocontrol agent, Chondrostereum purpureum, 
has been tested extensively to yield information on differential efficacy 
in terms of isolates and differential target species. This will be used 
partly to qualify the bioagent with Agriculture Canada - Pesticides 
Division, Ottawa. Several toxic metabolites have been extracted, tested and 
are nearing characterization. Chondrostereum purpureum research, remains 

our most promising effort, with research results reported in a number of 
verbal and written presentations. 

Testing of various candidate agents for red alder is in progress 
with several hundred 2 - 80 cm diameter alders, and involving 12 different 
fungi. Analysis of results will occur either in 1992 or 1993. A number of 
the isolates are now identified as "endophytes", and technology will be 
developed in early 1992 in an attempt to stimulate their activity in situ 
as wholly endemic candidate bioagents. 

53 



A full design of geo-selections of salal was installed and 

interplanted with Douglas-fir, with the participation of HacMillan Bloedel 
Ltd., the B.C. Ministry of Forests and the U.S. Forest Service, near 

Nitinat, Vancouver Island. These will serve as the basis for testing 

differential susceptibility to chemical and biological herbicides within 

the overall population of salal. Preliminary "provenance" tests were 

completed in 1991. The first set of full-scale measurements will be made in 

1992. 

Rubus spp. are the fourth major category of weeds under 

consideration. The collection of candidate bioagents has been narrowed 

considerably through testing and further inoculation experiments are 

imminent. Extant inoculations are scheduled for extensive measurement in 

1992 in order to better define pathogen efficacy. 

The new Biotechnology Project within the Mycoherbicides Program 

generated valuable information on intra-species variation of several 

candidates. This information is essential for registration of any 

biocontrol agents. A full program testing through the use of indicator 

plants and tissue cultures was initiated in 1990-91. 

Finally, the Calamagrostis biocontrol segment of the work in the 

Peace River District is under way, with initial collections of pathogens 

and grasses under test. 

I 

G.A. Van Sickle 

External Services and Head, 

Forest Insect and Disease Survey ) 

November 1991 
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1991 PEST CONTROL FOROH 

Control Operations 

British Columbia Ministry Of Forests 

General 

The Forest Health Section has undergone a number of changes in the 
past year that significantly change the direction and effectiveness of the 
program. 

As of November 21, a new manager for the section will be appointed. 
The acting manager of Forest Health has been Dr. J. A. Muir, formerly the 
section's Forest Pathologist. A competition to formally fill the position 
will be held on the 21st. When fully staffed, the section will be 

comprised of a manager, a forest entomologist, a forest pathologist, a 
pesticide/small mammals specialist, a forest health/damage appraisal 
forester, a forest health research and development forester, and a 
technician. 

Of greater significance, in May of 1991 the section and all 
responsibilities for Forest Health were transferred from Protection Branch 

to Silviculture Branch. Similar shifts of staff and responsibilities have, 
or will, occur in regional and district offices. This change will greatly 
facilitate the incorporation of Forest Health principles into basic and 
intensive forestry practices. Suppression projects for those pests not 

managed through prevention programs or for those pests not immediately 
amenable through silvicultural manipulations will be maintained. 

Operational programs of the Ministry of Forests in 1991 include 

projects in regard to bark beetles, western spruce budworm, Douglas-fir 
tussock moth, gypsy moth and others. Continuing activities include 
development of training modules, development of information systems, 
monitoring of pesticide use, detailed pest incidence surveys, refinement of 
impact models, and operational trials of new technology. 

Operations 

Bark Beetle Program 

S3 million were allocated to the continuing bark beetle program in 
1990/91. Resources were directed primarily towards reducing losses to the 
mountain pine beetlej but some funds were directed towards spruce beetle, 

Douglas-fir beetle, and Douglas-fir tussock moth. In general, activities 
covered under the program remained the same as in past years, including 

aerial and ground survey to prioritize harvesting, use of semiochemicals 
for monitoring and containment, and implementation of single tree treatment 
programs using fall and burn or MSMA. Survey information indicates that 
mountain pine beetle continues to decline somewhat; however, other bark 

beetles have increased. The program is expected to continue. 
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Western Spruce Budworm 

Vestern spruce budworm has dramatically expanded defoliation in 

several areas of the Kamloops and Nelson Forest Regions. Infested stands j 

include areas that are managed under selection harvesting regimes that ! 
depend on the understory for future harvest. This understory is most 

severely affected by the budworm and extensive mortality can be expected if **\ 
the outbreak continues. Other stands affected include those where i 

substantial silviciiltural activities have been carried out such as thinning 

and spacing. These investments are at risk. m^ 

Trials of B.t.k. in the Kamloops Forest Region since 1986 have shown 

that treatment is effective in protecting understory crop trees. Further, 

an evaluation of the viability of treatment of budworm was carried out ] 

under contract to Deloitte and Touche Management Consultants. This study v 

indicated that treatment was a cost beneficial activity. 

Approximately 5000 ha were treated with B.t.k. in the Vernon Forest \ 

District in 1991. A final report has not yet been completed; however, 

results are expected to be variable due to adverse weather and difficulties ,-_ 

in timing of applications over the elevational range. 1 

Proposals are being prepared for a treatment program of selected 

infested stands in affected Forest Districts for 1992. The objective of "*| 
such a program would be to protect foliage and minimize mortality and other I 

forms of damage until the surrounding infestation subsided. This program, 

if accepted, would be implemented in 1992 and would continue as needed. Up ^ 

to 50,000 ha would be treated if the program proceeds.- As well as direct | 

treatment, the program would incorporate more long term approaches to 

reducing future damage from budworm outbreaks. _ 

Eastern Spruce Budworm 

Between Hay 31 and June 6, 1991, approximately 525 ha of mature H 
spruce seed production stands in the Fort Nelson Forest District were • 

treated with double applications of B.t.k. in order to reduce defoliation 

by the eastern spruce budworm. Three locations, encompassing a total of ^ 

five blocks, were aerially treated with 2.41/ha of Dipel 132 (30 BlU's/ha). \ 
The first application occurred against 3rd-4th.instars and the second 

occurred five days later against peak 4th instars. ~ 

Prespray larval densities on understory sample trees ranged from 

approximately 2-6.5 larvae/100 buds, a reduction from the 27 - 77 

larvae/100 buds encountered in 1990. Percent population reduction from 

treatment, adjusted for natural mortality, was 52%. Percent current 

defoliation in the mature canopy was 19% in the check area and 8% in the 

treated area. 

rwn 
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( Douglas-fir tussock Moth 

_, Approximately 265 ha west of Kamloops were identified as having 

moderate to high populations of Douglas-fir tussock moth. A control 

* program utilizing stocks of virus was implemented. 

P Three formulations of the virus (NPV) were applied. A new batch of 
{ VIRTUSS was made and supplied by Dr. John Cunningham, Forest Pest 

Management Institute, Forestry Canada. The old VIRTUSS was used as well 

p as the American-made virus, TM Biocontrol-1. The hectares treated by each 
{ virus was: 

New VIRTUSS - 60 ha 

f Old VIRTUSS - 100 ha 
< TM Biocontrol-1 - 40 ha 

&> Total: 200 ha 

/ All virus products were applied using a Heller 12E helicopter equipped with 

», a Simplex Spray System with Beecomist nozzles. The New and Old VIRTUSS 

were applied at a rate of 10 litres per ha (12.5 g/ha of virus product) and 

1 the TM Biocontrol-1 was applied at 10 litres per ha (4.5 g/ha of virus 
product). The mix consisted of 25% food-grade molasses and 752 water. 

P Orzan, a sunscreen was added to the mixture. The molasses/water/Orzan 
I solution was premixed the evening before application and allowed the 

totally dissolve and the virus was added the morning of application. All 

p areas were treated in the same day. 

Results based on egg mass surveys in the fall indicate that the 

r virus was very successful in reducing tussock moth populations. Estimates 

of expected defoliation for 1992 in treated areas were that there would be 

nil or only trace damage. Estimates from the check area show predicted 

high to severe defoliation. 

[ The program will likely continue in 1992 with treatment of new 
spots. Total treatment will likely be again less than 500 ha. New spots 

rwill continue to be treated as they arise during this outbreak cycle. Use 

of the virus should avoid extensive defoliation and tree mortality. 

- Gypsy Moth 

l The Forest Service will continue to support Canada's survey and 

control efforts. Forest Health funds were used to assist Agriculture 
P1 Canada in the egg mass surveys. Regional and branch staff will also be 
I participating in the planning of the 1992 program once all information is 

assembled and will assist in whatever way possible with public information 

m programs which will likely include a series of public meetings. 

The 1992 gypsy moth program will likely be the most extensive to 

_ date and may include some treatment at Parksville, Vancouver, and possibly 
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Colvood and/or North Vancouver. The potential successful introduction of 

the Russian strain of gypsy moth must be dealt with quickly and sites must 

be treated in the coming year. The urgency to treat is due to the 

possibility of rapid spread of mated flight-capable females. 

White Pine Weevil on Spruce 

Surveys have been undertaken in several regions to assess occurrence j 
and impact of the weevil in interior spruce plantations. An attempt is 

being made to correlate incidence and impacts with biogeoclimatic zones and « 

sub-zones to formulate a risk/hazard system to aid in future site 

prescriptions. 

The research program on propagating, outplanting, and evaluation of ™] 
apparently resistant genotypes is continuing. Operational planting of ^ 
selected stock may occur in the next few years. 

i 

Peter Hall 

B.C. Ministry of Forests «. 

November 1991 
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STATUS OF IMPORTANT PESTS 

This report summarizes information on the current status of important tree 

damaging pests within the Northwest Region in 1991. Information gathered on the 
various pests was contributed substantially by provincial forest agencies in 

Manitoba, Saskatchewan and Alberta, and by the Department of Renewable Resources 

in the Northwest Territories. Information on the locations of male gypsy moth 

captures was provided by Agriculture Canada. 

Spruce Budworm - [Choristoneura fumiferana (Clem.)] 

Spruce budworm infestations were reported in all three prairie provinces 

and in the Northwest Territories, mostly within the same areas as reported in 

1990. Increases in outbreak area were mapped in the NWT, Alberta, and Manitoba, 

while a general reduction was noted in Saskatchewan. Figure 1 illustrates the 

general distribution of infestations throughout the Northwest Region in 1991 and 

Table 1 summarizes the total areas moderately-to-severely defoliated since 1988. 

Areas moderately-severely defoliated (ha) by spruce budworm during 1988-1991 

Increased tree mortality caused by mountain pine beetle attacks during the 

summer of 1990 occurred in Kootenay National Park. An estimated 15,000 to 20,000 

newly faded trees were mapped within the southern half of the park. There was 

also some evidence that the infestation had moved eastward toward Banff National 

Park. There was also some evidence of expanded infestations in Yoho National 

Park, especially near Field, B.C. 

In southwestern Alberta (Bow-Crow Forest), an increased.number of newly 

atttacked (1991-attacks) lodgepole pine trees were evident but all data are not 

yet available. 
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Aspen Defoliators - (Malacosoma disstria Hbn. and Choristoneura 
conflictana (Wlk.) 

Areas of infestations caused by the forest tent caterpillar and large aspen 
tortrix in 1991 were less than in 1990 in Alberta (estimate not yet available) 
but had increased substantially in Manitoba. Areas of defoliation were noted in 
Saskatchewan were observed but no estimate of the size of areas was made. In 
Manitoba, 15,178 ha of aspen forests were moderately-severely defoliated in 1990 
while in 1991, the area estimated was 70,773 ha. ' 

The forecast for forest tent caterpillar for 1992 in Alberta is a continued 
decline. In Manitoba, the forecast is for light defoliation at six of 29 
locations sampled in 1991, and severe defoliation at one location, at Centre 
Three Rivers. 

Dutch Elm Disease in Saskatchewan and Manitoba (Ophiostoma ulmi (Buis.) Nannf.) 

The incidence of Dutch elm disease in Manitoba in 1991 continued at about 
the same intensity and in most of the same localities as in 1990. About 9500 
trees were marked for removal in various communities, including about 700 
confirmed DED-infected and an additional 8800 were hazard trees. About 2% of the 
elm population in Winnipeg and Brandon were infected; close to 6000 trees were 
removed in these two cities. 

In Saskatchewan, as a result of increased monitoring in 1991 (aerial and 
ground surveys), several new DED infestations were identified. These included 
confirmed diseased trees near Nipiwin, along the Carrot River, along the North 
Saskatchewan River valley near Cumberland House, at Estevan, Regina, and in the 
town of Shaunavon (Fig. 2). A program of diseased tree removal and individual 
tree treatment for the native elm bark beetle is in place in several urban 
communities. 

Gypsy Moth Captures - (Lymantria dispar (L.) 

A number of male gypsy moths were captured in pheromone traps in the three 
prairie provinces in 1991 by Agriculture Canada. Their locations are indicated 
in Fig. 3. 
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FOREST INSECT AND DISEASE MANAGEMENT IN ALBERTA 

PROGRAM SUMMARY FOR THE NINETEENTH ANNUAL FOREST PEST CONTROL FORUM 

BY HIDEJI ONO 

FOREST PROTECTION BRANCH 

ALBERTA FOREST SERVICE 

This report summarizes insect and disease conditions and programs in 

Alberta during the 1991 season. In general it was a relatively quiet 

season for insect and disease with the exception of the spruce budworm 

outbreaks. The management of spruce budworm is currently the most 

critical issue in Alberta. The budworm program is discussed 

separately at the end of this report. 

1. Mountain Pine Beetle (MPB) 

MPB is still a major threat to the southwestern lodgepole pine 

forest. Aerial surveys detected no major beetle kills. However, 

increased number of attacks were observed throughout the pheromone 

baited sites. The MPB condition in B.C. is being closely 

monitored. 

2. Dwarf Mistletoe 

Dwarf mistletoe is a major problem in Alberta. The mistletoe 

management campaign started two years ago, has begun to influence 

the forest management practices. Infected areas falling within 

active timber licenses are being incorporated into annual operating 

plan cutting sequences. Newly regenerated areas have no residual 

trees infected with dwarf mistletoe. 

3. Young Stand Pests 

The AFS is continuously compiling the young stand survey 

information. In addition to root collar weevil, armillaria root 

rot, and western gall rust, white pine weevil is causing 

considerable damage to young white spruce stands. 
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4. Aspen Defoliators 

No major defoliation was observed. Small patches of moderate 

defoliation caused by forest tent caterpillar and some large aspen 

tortrix defoliation were reported. No Bruce spanworm defoliation 

was observed in 1991. 

5. Other Noteworthy Insects and Disease 

- Spruce needle rust: some severe infections were reported, 

however, they had significantly decreased from 1990 as predicted. 

- Spruce cone rust: losses of cone crop up to 50% were reported in 

some severely infected areas including seed orchards. 

- Spruce sawfly: severe defoliation caused by yellowheaded spruce 

sawfly raised some concerns in Christmas tree areas. 

- Pine needle cast: prolonged infection of this disease in the 

southern foothills is causing significant growth loss and some 

mortality in young pine stands. 

- Balsam fir tree mortality: cause unknown sudden wilting of 

balsam fir has been frequently observed for the last few years. 

6. Staff Awareness and Education 

One of the most important objectives of the forest insect and 

disease program is to raise the staff awareness level. 

Insect and disease detection, preliminary inspection and survey, 

and implementation of management actions are prime responsibilities 

of the district forest officers. To effectively meet these 

requirements each forest officer must be able to identify major 

insects and diseases, and understand potential impacts and 

importance of management actions. 
<*&\ 
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ABSTRACT n 

During 1991, about 141,000 ha of forest stands in Alberta were 
infested by the eastern spruce budworm, choristoneura fumiferana 
(Clemens). About 20% of this infested area was sprayed with «j 
the B.t. formulations, Dipel 132 and Foray 48B. The main objective 
of this spray program was to suppress the moderate-severer budworm 

populations to a low level. <w| 

To achieve this objective, B.t. was sprayed at a higher volume 
(2.36 1/ha compared to 0.9 1/ha used in 1990) over the late instar 
budworms. This year's spray program was also designed to generate ■**! 
relatively larger spray droplets (Dv>05 = 90um) compared to those 

generated during last year's spraying (Dv05 = 50um). 

The spray efficacy was monitored by means of pre- and post-spray i 

samples. In addition, second instar larval surveys were carried out 
to predict the level of defoliation expected in 1992, in the ^ 

currently infested areas. \ 

Overall, B.t. spraying reduced the budworm populations to low 
levels thus achieving the main objective of this program. The '"j 
second instar larval surveys indicate light defoliation in most of 1 
the sprayed areas, in 1992. These sprayed areas most likely will 

not be sprayed in 1992. 

In addition, nearly two million m3 of timber is re-scheduled to be 
harvested from the worst affected stands of the budworm infested 

area, within the next five years. ') 

A field survey, done by using the spruce budworm pheromone traps, 

indicated the omnipresence of this pest within the province. 

5 
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INTRODUCTION 

During 1991, about 141,000 ha of forest stands in Alberta were 
infested by the eastern spruce budworm, Choristoneura fumiferana 
(Clemens). This represents about 34% increase in the infested area, 
compared to that in 1990. 

The spruce budworm management program in 1991 composed of spraying 

B.t. to manage the budworm populations and, rescheduling harvesting 

to remove timber from some infested stands. 

The objective of the B.t. spray program was to suppress the budworm 
populations to a level that would cause only light defoliation in 

1992. This objective was based on the recommendations made by 

Forestry Canada (Forest Pest Management Institute and the Northern 

Forestry Centre) and our experience in 1990, which indicated.that 

foliage protection may not be a viable option, when the budworm 
populations are at extreme (over 30 late instar larvae per 45 cm 

branch sample) levels. 

To achieve this objective, B.t. was sprayed twice at the 

recommended dosage of 30 BlU/ha, within 5-7 days, over the late 

instar (fourth - sixth) budworm populations. The spray volume was 
increased to 2.4 1/ha (compared to 0.9 1/ha used in 1990) by using 

low potency (12.7 BIU/1) B.t formulations. This is because poor 

B.t. spray deposits observed on the foliage in 1990 were 

attributed, at least in part, to the ultra ultra low volume spray 

used. This year, the use of higher spray volume also resulted in 

larger spray droplets (Dv0J = 80-90 urn) compared to those generated 

during spraying in 1990 (DVt0-5 = 45-50 um) . Those stands with extreme 

budworm population densities were not sprayed.This is because these 

stands were not considered amenable to population suppression, by 

using the currently recommended dosage (30 BlU/ha) of B.t. 

During 1991, B.t. was operationally sprayed over 28,000 ha of 

infested stands in Alberta. This represents about 20% of the total 

budworm infested area in the province, in 1991 (Table 1). 

Nearly two million m3 of timber will be harvested within the next 
five years, on a rescheduled basis, from the stands worst affected 

by the budworm in the Footner Lake Forest. 

METHODS 

We sprayed an oil based B.t. formulation (Dipel 132) over 23,200 ha 

in 3 forests (Footner Lake, Peace River and Grande Prairie); the 
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Table 1. Major Spruce Budworm Infestations in Alberta - 1991 

Remarks 
Forest Area Infested1 Area Sprayed With B.t. 

fna} 

Footner Lake 122,000 

Lac La Biche 

Grande Prairie 

Peace River 

Athabasca 

TOTAL 

14,000 

1,300 

2,600 

1,500 

141,400 

(hal 

20,920 

4,830 

910 

2,200 

28,860" 

17.4 

34.5 

82.7 

84.6 

20.5% 

Top kill in some 

areas. Most sprayed 

areas will have, 

light defoliation 

in 1992. 

All sprayed areas 

will have light 

defoliation in 

1992. 

Sprayed areas 

will have light 

defoliation in 

1992. Worst 

affected area 

with 40% tree 

kill. 

Sprayed areas 

will have light 

defoliation in 

1992. 

Second year of 

infestation. • 

( 

f??3 

1 Aerially visible budworm defoliated area. 

2 As a % of the total budworm infested area in the forest in 1991. 

3 includes operational and experimental spray areas. 

CTl 
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balance 4,800 ha, located in another forest (Lac La Biche), were 
sprayed with a water based B.t. formulation (Foray 48B). 

Small spray planes (Air Tractors, Thrushes), each fitted with six 
Micronair AU4000 atomizer nozzles, were used for most (25,600 ha) 

of the spraying; the balance was sprayed by using an AgCat fitted 
with four Micronair AU4000 atomizer nozzles. Each team of three 

spray planes was guided by 2 navigational planes (Cessna 172/177). 

The AgCat was guided by a helicopter. 

B.t. spraying began on May 31st and ended on June 10th. Spraying 
was done under recommended weather conditions (temperature 5-25 °C, 
wind speed 1-15 kph, relative humidity over 50%). B.t. was sprayed 

about 15 m above the canopy level. The aircraft were calibrated to 
deliver 7.6 1/minute/nozzle. These aircraft were operating at 180 
kph. The atomizer blade angle was set to obtain 7000 r.p.m. The 

spray swath width was 65 m. The second B.t. application was carried 

out at least five days after the first one. 

The efficacy of B.t. treatment was monitored by a prespray 

sampling done in late May and, a postspray sampling done in late 
June. There were sample plots per every 300 - 1600 ha sprayed. The 

sample plot size varied from 6-8 trees/plot. The sample unit was a 
45 cm branch tip collected from the upper midcrown of a 

dominant/codominant tree. One or two sample units per tree were 

collected, removed to a processing facility and examined. The 

number and stage of development of the budworms were recorded. 

In addition, the degree of defoliation was determined by using 
Fette's method on 10 hand-picked shoots per branch sample. 

The second instar budworm populations were sampled in August -

September, to predict the expected level of budworm defoliation 

during 1992. The foliated part of a midcrown branch, minimum 75 cm 
long, was used as the sample unit. One branch sample was collected 

from each of the four trees which comprised a sample plot. The 

sampling data were recorded and the branch samples were removed 

to a processing facility. The sodium hydroxide method was used to 

dislodge and count the larvae. 

All the larval counts were standardized by calculating the number 

of larvae per 10 m2 of foliage. The treatment efficacy was 

calculated by using Abbott's formula. 

Spruce Budworm Survey by using the Pheromone Traps: In addition to 
the above, sixty six spruce budworm pheromone traps were placed at 

22 sites located in various parts of the province. These traps were 

placed in the field, by mid-June, according to the instructions 

(given by Dr. C. J. Sanders, Co-ordinator, Budworm pheromone 

trapping program, Great Lakes Forestry Centre, Forestry Canada). 

The traps were placed in the high budworm risk forest stands that 

were not visibly defoliated by the budworm. These were collected in 

early to mid-August. 
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RESULTS 

The results of the pre- and post-spray assessments of the Footner 

Lake Spray Program are given on Table 2. These data show moderate "m 

(10-20 late instar larvae per sample unit) to extreme (over 30 late j 
instar larvae per sample unit) prespray budworm populations, except 

in plot 2 which had a low (less than 10 late instar larvae per — 

sample unit) budworm count. The mean prespray budworm count was 1 
17.6 larvae per sample unit compared to 31.0 larvae per sample unit ■ 

observed in 1990, in the comparable areas. 

The mean postspray budworm count in the sprayed plots was 4.7 

larvae per sample unit. By comparison, the check plots had a m 

postspray count of 11.3 larvae per sample unit. . j 

The observed larval mortality in the sprayed plots was 74.0% This 

is a substantial improvement, compared to the 48.5% larval H 
mortality observed in 1990. The observed larval mortality in the > 

check plots was 45.1%. 

The mean prespray defoliation in the sprayed plots was 38% while j 

that in the check plots was 20%. The mean postspray defoliation 

in the sprayed plots was 72%; in the check plots, it was 83%. ^ 

The second instar larval counts were used to predict the level of 

defoliation expected in 1992. These indicated that in most (85.7%) 

of the sprayed plots the budworm counts are expected to drop to a ™! 
level that would only cause light defoliation (less than 35%) in I 
1992; the other sprayed plots are expected to have moderate 

defoliation (35% - 70%) during 1992. Compared to these, the second q 

instar larval counts indicate severe defoliation (over 70%) in j 

about 30% of the unsprayed plots, and moderate defoliation in about 

45% of the unsprayed plots; the balance, including the plots in the m 

newly defoliated areas, is expected to have light defoliation. I 

The results of the B.t. spray program in the Lac La Biche Forest 

are given on Table 3. The prespray larval counts in the sprayed H 
plots were moderate, except in plots 2 (extreme) and 11 (low). \ 
In contrast, both check plots had extreme prespray populations. 

The mean postspray budworm count in the sprayed plots was 1.8 j 

larvae per branch sample. The mean postspray budworm count in the 

check plots was 14.2 larvae per branch sample. The mean observed 

budworm mortality in the sprayed plots was 89.7% compared to a j 
75.0% mean budworm mortality observed in the check plots. The mean 

corrected budworm mortality was 58.9%. 

The defoliation assessments indicated light to moderate prespray • 

defoliation in the sample plots. The postspray defoliation in the 

sprayed plots varied from light to extreme (Table 3). In the check «j 
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Table 2. Spruce Budworm Population and Defoliation Data Following Aerial 

Sprayings of Dipel 132 at 30 BlU/ha twice over White Spruce 

Stands in the Footner Lake Forest/ 1991. 

Sousa 

Chinchaga 

Negus 

16 

Check 

22.5 6.7 87.0 76.2 13.3 90.7 

No. per branch tip; mean of six 45 cm samples. 

2 2 
Based on the no. per 10 m of foliage. 

Corrected by using Abbott's formula. 
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plots, the current year's foliage was defoliated 100%, j 

The second instar larval assessments indicated low population 
levels, expected to cause only light defoliation, in the sprayed j 
plots in 1992; the larval counts in the check plots indicated 
population levels expected to cause moderate to extreme 

defoliation, in 1992. Light to moderate defoliation is expected in •"! 

the plots located in the areas newly infested in 1991. I 

The results of the B.t. spray program in the Grande Prairie Forest «, 

are given on Table 4. These data show extreme prespray larval [ 
populations in the sample plots. Still the postspray budworm 

counts were very low (mean of 2.4 budworms per branch sample) in 
the sprayed plots. The check plots had a mean postspray count of ^ 
il.l larvae per branch sample. The mean observed larval mortality > 
was high (90.7%) in the sprayed plots as well as in the check plots 
(84.6%). The corrected larval mortality was 70.2%. ""> 

i 

The prespray defoliation assessments showed light defoliation (mean 
of 12.6%) in the sample plots. There was moderate postspray 

defoliation observed in the sprayed plots compared to the severe : 

defoliation ( mean of 72.4%) observed in the check plots. 

The results of the second instar larval survey done in this forest H 

are not available yet. i 

Survey with Spruce Budworm Pheromone Traps: The eastern spruce « 

budworm moths were found in 65 of the 66 traps placed in the field. | 
The trap catches varied from 0-52 moths per trap. This survey 
indicated the omnipresence of the eastern budworm in the province. 

DISCUSSION "] 
I 

We are quite satisfied with the results of this year's program 

where, the primary objective of suppressing the moderate to severe _ 

budworm populations to low levels, has been achieved. Compared to | 

these results, in 1990 we had only marginal reductions in the 
budworm counts due to spraying and consequently, no major 
reductions in defoliation. The better results produced this year 

may be attributed to the use of a larger spray volume to produce 
larger spray droplets; these were sprayed over the late instar 

larvae that were exposed to the spray because the buds were open «j 

fully by the time of spraying. Barring any unforseen circumstances, , 
we do not anticipate spraying this year's spray blocks in 1992. 

rflsi 
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Table 3. Spruce Budwonn Population and Defoliation Data Following Aerial 
Sprayings of Foray 48B at 30 BUI/ha Twice Over Infested Stands 
in the Lac La Biche Forest, 1991. 

Spray Block Plot # Budworm Count Budwonn Kill Percent Defoliation 

Sprayed Prespray Postspray Obs. Correc.2 Prespray Postspray 

No. per 45 an branch tip; mean of eight samples. 

Corrected by using Abbott's formula after calculating the number 
of budworms/10 m of foliage. 
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Table 4. Spruce Budworm Population and Defoliation Data Following Aerial 
Sprayings of Dipel 132 at 30 BlU/ha Twice Over Infested White 
Spruce Stands in the Grande Prairie Forest, 199.1 

1 No. per 45 cm branch tip; mean of eight samples. 

2 Corrected by using Abbott's formula after calculating the number j 

of budworms per 10m of foliage. 

(Sffil 

(KM 
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Spruce Budworm J 

The spruce budworm, nioristoneura fumiferana. infestation in eastern Manitoba 

increased in size in 1991. Approximately 30,000 ha of white spruce/balsam fir forest suffered I 

moderate to severe defoliation within the Abitibi-Price Forest Management License, Nopiming, 

Whiteshell and Hecla Island Provincial Parks. A small localized infestation, (approx. 200 ha) i 

was detected in Duck Mountain Provincial Park in western Manitoba. ^ 

Based on defoliation predictions derived from the 1990 egg mass survey there was no I 

budworm suppression program in 1991. The 1991 egg mass survey indicated that there would 

be a population decline in 1992 within the high priority areas. Light defoliation is predicted for I 
the Abitibi-Price Forest Management License and Nopoming Provincial Park. Moderate 

defoliation is expected in Whiteshell Provincial Park. The Duck Mountain infestation is not 

expected to spread. 

A detailed survey and analysis project was developed in 1991 to assess the volume of 

forest lost due to spruce budworm in the Abitibi-Price Forest Management License. Spruce 

budworm susceptible stands were categorized aerially as follows: 

1. Extensive mortality 

2. Moribund, not likely to recover 

3. Severe defoliation, likely to recover 

4. Nil or light damage 

A detailed ground cruise was implemented to provide a 5% sample of each type of 

damage category in each of the susceptible cover types. Volumes in damage categories 1, 2, and 

3 are being compared with category 4 and pre-outbreak inventory data. Analysis will be carried 

out to estimate the volume loss attributable to spruce budworm since the beginning of the latest 

outbreak in the early 1980's. 

.fork Pine BuHwnrm Pheromone Study 

Since the 1984-1985 outbreak, jack pine budworm, (Choristeneura rnnus ginus), 

populations in Manitoba have remained at endemic levels throughout the province. Monitoring 

for the adult males of jack pine budworm began in 1985. This procedure is being evaluated as 

a supplemental technique to branch collection and assessment to evaluate endemic population 

fSI 
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levels. Budworm populations at twelve locations are being monitored throughout Manitoba. 

Various concentrations of pheromone lure have been tested since 1985 and beginning in 

1989, the 0.03 microgram concentration of pheromone lure has been evaluated in two trap types 

(Pherocon 1C and Multiplier). In 1991 the total number of adult males collected in all traps fell 

by 50% versus 1990 to just over 100 moths. Overall numbers have declined for the past two 

years in both Pherocon and Multiplier traps, being low at nearly all locations in the province. 

The only exception, has been Kississing Lake, which has had a gradual increase in moth 

captures during the past four years. Approximately 70% of the provincial total was collected at 

Kississing Lake. Defoliation assessments and egg masses counts at all trap locations have 

indicated very little Jack pine budworm activity, as suggested by the low adult captures. 

The following table shows the total male moth captures for the 0.03 microgram 

concentration per location for each trap type since 1985: 

TRAP TYPE 12§5 1986 12g7 1988 19J2 1990 1221 

Pherocon1 2060 419 229 323 391 179 74 

Multiplier 6992 403 102 233 59* 474 344 

1. 12 sites sampled 

2. 2 sites sampled 

3. 3 sites sampled 

4. 12 sites sampled 

Male staminatebuds have been assessed on collected branches from all 12 locations since 

1986. The staminate buds indicate the level of male flowering that will occur in the collection 

areas in the following year. Jack pine budworm larva have been shown to feed on male pollen 

before consuming new foliage. Current research has not fully determined the link (if any) 

between presence of pollen and level of larval survival. The following table shows pollen levels 

since 1986. 

1286 1287 1288 19J2 122Q 1221 1992*' 

% staminate buds 4 9 15 72 26 37 61 

♦prediction for 1992. 

Jack pine budworm populations have remained at very low levels since 1986 and are 
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predicted to remain low in 1992. J 

WPstern Gall R»«t ttreistant Jack Pine Study I 
A cooperative project between Forestry Canada and Manitoba Natural Resources began 

in 1988 to identify superior jack pine families, in an established pedigreed seed orchard, for 

relative resistance to western gall rust. The primary objective was to incorporate rust resistance 

into the ongoing jack pine breeding program in Manitoba. Development of techniques for \ 

assessing host response to western gall rust infection are necessary. To date, reliable methods 

for inoculating and rating young jack pine seedlings for susceptibility have been developed. All 

families have been surveyed for natural gall rust infections in the family test plantations at Stead, _ 

Marchand and Lonesand, Manitoba. Preliminary results from the field survey and greenhouse i 

inoculated first-cousins indicate a possibility of great genetic variability within the families. «, 

Of interest is the mechanism and inheritance of western gall rust resistance. Controlled ' 

crosses between and within field resistant and field susceptible families were conducted at the ^ 

Stead, Manitoba plantation in 1990 and the Lonesand test plantations in 1991. Cones from the 

Stead crosses are expected to be collected this fall or next spring. The resulting seed will be -i 

sown and seedlings inoculated with field-collected western gall rust spores from several areas 

in eastern and southeastern Manitoba. As part of a wider study the genetic variation in western «j 

gall rust across western Canada will be assessed through co-operative research with Forestry 

Canada. - ; 
i 

Dwarf Mistletoe ! 

A systematic, comprehensive aerial survey for lodgepole pine dwarf mistletoe, 

(Arceuthobium americanum Nutall ex Englemann), on jack pine, (Pinus banksiana Lamb) was 

completed in Manitoba during 1991. Severity and nature of infection were assessed over an area 

of 29,000 square kilometres. Dwarf mistletoe was mapped along predetermined flight lines using 

an event recorder. This information was transferred to 1:15,840 scale forest cover type maps. 

Ground surveys were carried out to confirm the presence of dwarf mistletoe and to quantify the 

volume present in infested areas. Approximately 140,000 ha of mature jack pine types were 

covered during the aerial survey; 12,000 ha or 9% of this area was infested. Assuming that the 

""] 
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infested area in the absence of dwarf mistletoe had the potential to be in density class 3 (51-70% 

crown closure), the proportion of volume lost on the infested area was 53%. If the infested area 

had been in density class 4 (crown closure > 70%), the projected volume lost would be 70%. 

The true magnitude of the loss lies between these figures. This survey tended to underestimate 

the total impact of dwarf mistletoe because losses to cull or deformity, losses in immature stands 

and losses in stands in which jack pine is a lesser component were not considered. Dwarf 

mistletoe has a significant impact on forest productivity in the jack pine forests of central 

Manitoba. 

This volume loss was expressed as a percentage of the net operable jack pinevolume of 

the surveyed forest management units and ranged as high as 20% for one forest management 

unit. 

Stem Cankers in Red and Jack Pine 

In 1988, during routine plantation pest surveys in Sandilands Provincial Forest, 

severe stem cankering was detected in jack pine (20 to 22 year old) and red pine plantations (18 

to 32 year old). On both species the cankered portions of the stem were often flattened and/or 

twisted. The bark usually remains in tact, concealing the canker. Cankers range from a few 

centimetres to 2 metres in length. The cankers eventually cause girdling resulting in top kill or 

tree mortality. Substantial mortality centres have developed in some cases, indicating the disease 

has been present for a number of years. In the oldest of the surveyed plantations (32 year old 

red pine) infection centres have coalesced resulting in substantial volume loss. 

In May 1990, permanent plots (two 400 m2 in 22 year old jack pine and two 900 m2 in 

32 year old red pine) were established within infection centres to monitor the spread and impact 

of the stem cankering. The variation in plot size was due to considerably greater density in the 

jack pine plantations. Within the jack pine plots the percentage of trees having main stem 

cankers is 19% and 51%, while in the red pine it is 35% and 44%. 

A systematic sampling survey was done on cankers in the affected plantations and 

isolations were made in 1991. Pure cultures from jack pine included two strains of Sphaeropsis 

sapinea and one strain of Aureobasidium pullulans. Pure cultures from red pine included two 

strains of Ceratocystis minor and two strains of Sphaeropsis sapinea. All isolation, culturing and 
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identification was done at the University of Manitoba, Department of Botany in co-operation 

with Dr. J. Reid. 

In May of 1991 greenhouse seedlings of jack and red pine were inoculated with the pure 

cultures. C. minor and S. sapinea were quite lethal, killing the majority of inoculated seedlings. 

A. basidium did not cause mortality to either red or jack pine. 

Field inoculations of jack and red pine were carried out at three different periods during 

the summer of 1991, early June, early July and mid September. Host tree reactions appear most 

prevalent with the C. minor and S. pinea inoculations. The inoculated trees will be examined 

for cankers and fungal isolations two years following initial inoculation. 

Pest Assessment of Permanent Sample Plots (P.S.P.'s) 

Since 1986, the Silviculture Section of the Manitoba Forestry Branch has placed 

permanent sample plots in recently established plantations of the major tree species. Up to 45 

plots are being maintained per species, taking into account the different types of planting 

techniques and silvicultural site preparation methods. Forest Protection has established a survey 

regime within the Silviculture plots to relate pest damage and occurrence with growth & yield 

results. 

The permanent sample plots are circular 50 m2 plots arranged in a grid pattern across 

part of each plantation, at a density of one plot per hectare for the selected area. Similar to tree 

measurements, damage and causal pests will be assessed every 3 years of growth from age 3 

until age 21. 

In 1990, the 1986 P.S.P's were assessed. These included 25 plantations or 210 P.S.P.'s 

with White spruce, Black Spruce, Red pine, and Jack pine as the planted tree species. During 

1991 P.S.P.'s established in 1987 and 1988 were assessed (24 plantations or 291 PSP's). Data 

from this sampling program is being entered into the recently developed MNR, Forest Protection 

- Renewed Forest Pest Survey program. This information will be used to investigate pest 

occurrence on different site preparations and pest impact on growth and yield results. 

Dutch Elm Disease - 1991 

The Dutch Elm Disease surveillance program commenced in June 1991. This survey 
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program encompassed 35 cost-sharing communities as well as 7 buffer zone municipalities 

around the City of Winnipeg, all of which represent the focus of Dutch Elm Disease (DED) 

management program. No new communities were added to the cost shared agreement program 

in 1991. Under the terms of an agreement, the Province of Manitoba and the communities cost-

share DED control programs such as sanitation pruning, basal spraying with chlorpyrifos and 

replacement planting. The province is responsible for the survey of diseased and dead elm trees 

within cost-sharing communities, except the City of Winnipeg. It is also responsible for removal 

of infected elms from all cost-sharing communities except those of Brandon and Winnipeg. 

The Elm Guard Program continued to gain momentum in 1991 and now encompasses 

17 communities involving 149 members. This program involves the participation of volunteers 

who check their areas and report trees suspected of having DED to provincial surveillance 

crews. This program complements the provincial survey, improving the monitoring of DED and 

allows interested members of the public to have more input into DED management in their 

communities. 

During the 1991 provincial survey, 9,500 elms were marked for removal. Of this total, 

700 trees were diagnosed as having DED while a further 8,800 trees were classified as hazards 

i.e. were decadent to the point that they were capable of supporting elm bark beetle breeding 

activity. Many of these hazards likely died as a result of DED. In the City of Winnipeg 5,843 

trees are slated for removal, 1,096 of which were diagnosed as having DED and a further 4,747 

classified as hazards. Other major urban centres with disease included Brandon, Portage La 

Prairie, Morden, Winkler, Dauphin, Steinbach and Selkirk. 

Dutch Elm Disease is widespread throughout most areas of southern Manitoba. As in 

1990, Dauphin remains the northwestern disease front in Manitoba. Large numbers of diseased 

trees have been identified around the northern escarpment of Riding Mountain National Park 

along the Wilson, Vermillion and Ochre Rivers. Estevan, Saskatchewan reported diseased trees 

in 1990 and diseased trees were identified between Carrot River and Cumberland House in 

eastern Saskatchewan in 1991. 

In eastern and central Manitoba, many communities experienced an increase in disease 

levels, including Morden, Winkler and Morris. Buffer zones around some communities were 

reduced due to budget constraints, however these areas continued to exhibit a high level of 
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disease. Carman had a decrease in the number of required removals within the town. Bush areas 

around Carman had a large number of diseased and hazardous elms. In western Manitoba the 

city of Portage La Prairie experienced an increase while Brandon remained the same as 1990. j 

The buffer zone of Brandon, like that of Souris, has diseased and hazardous trees slated for 

removal. Most western communities continued to indicate a low incidence of disease. As in past I 

years, the towns of Reston, Russell and Rivers showed no evidence of disease. Boissevain, 

Deloraine, Killarney and Melita had from one to three diseased trees in 1991. ! 

River areas continue to have high levels of DED, especially along the Red and _ 

Assiniboine Rivers. The Boyne River near Carman and the Souris River in southwestern I 

Manitoba remain extensively infected. Although DED continues to rise in some communities n 
i 

with cost-sharing programs, the incidence of disease remained comparatively low. Less than s 

two percent of elms in Winnipeg and Brandon were infected with DED. Severe drought ^ 

conditions which have prevailed since 1987 continue to contribute to the stress on elm trees >] 

which has been reflected in higher than anticipated incidence of disease in many areas. "j 

From June 1, 1990 to May 31, 1991 the Provincial DED Sanitation crews removed 15,800 ! 

diseased and hazard elms. H 
1 

Efficacy Trials with the Herbicide "Glowon" for Elm Beetle suppression "1 

Sanitation, or the removal and destruction of dying and diseased elm trees, is a 

significant component of a successful integrated Dutch Elm Disease management program. It "" 

reduces the amount of breeding material available to the native elm bark beetle, which is the 

major vector of Dutch elm disease in Manitoba. However, due to limitations of personnel, time, j 

accessibility of elms, and costs, sanitation may be restricted to urban and high use recreational 

areas. I 

A method to supplement the sanitation program is the use of herbicides which have 

proven effective in the United States. Herbicides are injected into the sapwood of elms, killing j 

them and creating trap trees. Elm bark beetles are strongly attracted to the dying elms and 

produce broods. However, these broods do not develop to adulthood due to the i 

herbicide-induced drying of the inner bark. 

The herbicide Glowon was applied to elms at two locations in Manitoba, in mid-May, ; 
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when native elm bark beetles were emerging from their overwintering sites. Beetle activity on 

all the selected study elms was monitored throughout the season using sticky cardboard traps. 

After cessation of beetle activity in October, randomly selected elms were felled and sampled. 

These samples are presently being examined for beetle attacks and brood galleries. Preliminary 

results indicate that the herbicide successfully halted native elm bark beetle development. The 

extent and number of brood galleries and larval development will help determine the 

effectiveness of the herbicide in reducing and/or eliminating brood production. 

European Elm bark beetle monitoring 

Presently the native elm bark beetle is the major vector of Dutch Elm Disease in Manitoba. 

A few smaller European elm bark beetles, Scolytus multistriatus, have been captured in the City 

of Winnipeg each year since 1977. Monitoring for this species outside of Winnipeg began in 

1982. Only two specimens of the European elm bark beetle have been captured in baited 

pheromone traps since rural monitoring began. Both were collected in 1989. No European elm 

bark beetle adults were collected in 1990 and 1991. 

1991 RENEWED FOREST PEST SURVEY RESULTS 

A renewed Forest Pest Survey to determine occurrence and distribution of major pests 

causing main stem deformity, growth loss and/or mortality in high-value renewed stands and 

highly productive sites was implemented in 1987. The majority of renewed stands older than 

5 years were surveyed in eastern Manitoba in 1991. 

Since 1988,198 renewed forest stands covering 6,083 ha have been surveyed in the Province 

of Manitoba. In 1991, 72 renewed stands which totalled 1769 ha were surveyed in the eastern 

region of the province. Thirty-three plantations (716.7 ha) were surveyed in the Agassiz 

Provincial Forest, and thirty-nine stands (1,052.4 ha) were surveyed in the Belair and 

Brightstone Provincial Forests. 

Problems that were evident in the Belair/Brightstone Forests were significant losses to 

armillaria root rot (Armillaria species) which occurred in 17% of pine stands. Two red pine 

stands with extensive armillaria infection centers required numerous refills. Leaderkill/tip 

dieback (causes unknown) occurred in 14% of all pine stands, predominantly on red pine and 
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less on jack pine. Pine root collar weevil (Hybbius radicis) was found on scots pine and resulted ; 

in serious losses. Lost leaders and main stem girdling due to animal browse occurred in 15% 

of all surveyed stands. Poor stocking levels were found in 21% of the Belair stands surveyed, j 

with the majority requiring refilling or replanting. Residual jack pine dwarf mistletoe 

(Arceuthobium americanum) infections were found in 8% of pine stands. Girdling of jack pine j 

by main stem galls caused by Western gall rust (Endocronartium harknessii) occurred in 11% 

of pine stands. I 

Armillaria root rot (Armillaria species) on red pine and some jack pine was the most striking 

problem in Agassiz Provincial Forest which occurred in 38 % of all pine stands. Girdling of jack I 

pine by main stem galls caused by Western gall rust (E.harknessit) occurred in 8% of pine « 

stands. Main stem crooks and leaderkill on jack pine by the Eastern pine shoot borer (Eucosma ' 

gloriola) was evident in 13% of the pine stands. High competition levels were found in 21% ^ 

of the Agassiz Forest stands surveyed. Some problems linked with high competition were poor ' 

stocking levels, thinning required, and browse. Poor stocking levels occurred in 18% of the <**i 

Agassiz stands surveyed, and approximately 50% of these stands had animal browse damage, 

and 50% required refilling. Access to some black spruce plantations was restricted due to the H 

high water conditions on the forestry roads. 

Overall, 25 % of all pine stands visited in the eastern region had armillaria infection centers. ^ 

The extensive use of red pine (47 of 60 pine stands have red pine) as a resistant host was used 

to overcome abundant jack pine dwarf mistletoe infection in the area. However a more effective ^ 

management tool would have been to remove any residual jack pine after harvesting and replant 

with jack pine as red pine did not occur naturally in these areas and is showing prolonged H 

drought stress. 

r^ra 
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1991 RENEWED FOREST PEST SURVEY RESULTS 

Number of surveved stands affected bv pest 

♦Bel = No. of stands affected in Belair & Brightstone Provincial Forests 

Ag = No. of stands affected in Agassiz Provincial Forest 
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OUTBREAK STATUS 1991 

The total area of moderate-to-severe defoliation mapped in 

Ontario in 1991 was 9,065,781 ha, an increase of some 2,282,520 ha from 

1990 (Table 1). This represents the third consecutive year that the area 

affected by spruce budworm has increased in the province. As in 1990, 

most of this year's infestation occurred in the Northwestern and North 

Central regions (Fig. 1). Vithin these two regions, the area of 

moderate-to-severe defoliation increased in all districts except Dryden 

where the area affected decreased by just over 115,000 ha. 

Some of the 1991 expansion occurred along the northern periphery 

of the main infestation in Red Lake, Sioux Lookout and Thunder Bay 

districts where isolated pockets of defoliation merged with the main 

body. Most of the increase in 1991 occurred along the eastern edge of 

last year's outbreak in Terrace Bay and Geraldton districts and now 

extends into Hearst and Vawa districts in the Northern and Northeastern 

regions respectively. New pockets of defoliation were detected outside 

the main body in Hearst and Wawa districts and along several northern 

rivers. Several small pockets of defoliation were mapped in Ratter and 

Dunnet townships, Sudbury District, and in Hugel Township, North Bay 

District. Varying levels of damage were reported on ornamental spruce 

and fir within the city of Sault Ste Marie. Defoliation of individual 

white spruce was observed around Moosonee and Moose Factory in Moosonee 

District, and larvae and light defoliation occurred at other areas in the 

Northern and Northeastern regions. 

In southern Ontario, the infestation that had been mapped in 1990 

in northern Algonquin District increased from 2,815 ha to 11,640 ha. 

White spruce plantations in Lindsay, Maple, Huronia and Vingham districts 

that had been defoliated in 1990 were attacked once again in 1991. ■ 

Aerial surveys conducted in the summer revealed that the area of 

spruce budworm associated tree mortality continued to increase in 

1991(Fig. 2). Tree mortality was detected in an additional 638,190 ha in 

the Northwestern and North Central regions bringing the total to 

3,736,379 ha (Table ). Most of the new mortality was mapped in Nipigon 

and Terrace Bay districts, but new areas were reported in all districts 

in these regions except Fort Frances. 

FORECASTS 1992 

Results of the 1991 spruce budworm egg-mass survey are presented 

in Table 3. A total of 536 locations were sampled throughout the 

province in 1991. Of this total, 344 locations were sampled in both 1990 

and 1991. A comparison of these locations shows a province-wide decline 

of 6% in egg-mass densities in 1991. This is the second consecutive year 

that egg-mass densities have shown a slight overall decline. However, 

despite the slight reduction in average egg-mass density, it is expected 

that the total area of moderate-to-severe defoliation will increase 

somewhat in 1992. 

89 



o 

PROVINCIAL ADMINISTRATIVE 
REGIONS ANO DISTRICTS 

REGIONS: 

1. NORTHWESTERN 

2. NORTH CENTRAL 

3. NORTHERN 

4. NORTHEASTERN 

5. ALGONQUIN 

6. EASTERN 

7. CENTRAL 

8. SOUTHWESTERN 

Figure 1. 

SPRUCE BUDWORM 
Moderate-to-severe defoliation 
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9.065.781 HA 

so 100 200 

Forest Insect and Disease Survey 

Great Lakes Forestry Centre 

1 . I 



Table 1. Gross area of moderate-to-severe defoliation by the spruce 

budworm in Ontario from 1989 to 1991. 

based on ground observation 
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Table 2. Spruce Budworm: Area of spruce budworm-associated tree 

mortality in Ontario, 1990 and 1991 

pra 

In the Northwestern Region, egg-mass densities showed an overall i 

decline of 6% with reductions in all districts except Dryden, where 

densities increased by an average of 31%. It is anticipated that, in m^ 

1992, moderate-to-severe defoliation will continue to occur in areas j 

affected in 1991 and that some expansion along the northern periphery is 

likely in Red Lake Sioux Lookout and Ignace districts. 

j 

Average egg-mass densities declined by 8% in the North Central 

Region in 1991. However, at the district level, densities actually 

increased in three of five districts. The most significant decrease m 

occurred in Nipigon District (-51%) with a smaller decline in Geraldton j 

(-19%). Egg-mass densities increased substantially in Atikokan District 

(+65%) and increased by 25% and 12% in Terrace Bay and Thunder Bay m 

districts respectively. As in the Northwestern Region, average egg-mass ; 

densities remain high in the North Central Region and some northward 

expansion of the infestation is likely in 1992. Defoliation rates in 

some areas affected in 1991 may be somewhat reduced in 1992 but are °1 
expected to remain generally moderate-to-severe. 

Egg-mass densities continued to increase in the Northern (21%) "*) 

and Northeastern (193%) regions in 1991. However, with the exception of 
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Hearst District and possibly Wawa District, widespread defoliation is not 
likely to occur in 1992. Small pockets of light-to-moderate defoliation 
may occur in some locations as there are indications that the spruce 

budworm outbreak may expand back into these regions in the next few 
years. The infestation in Hearst District is expected to continue to 

expand in an easterly and northerly direction and new pockets of 

defoliation may appear outside the main infestation. Expansion of the 
infestation is also forecast in the northern portion of Wawa District. 

In southern Ontario, the infestation in Algonquin Park District 

is expected to persist in 1992 and some expansion may occur. Elsewhere, 
new pockets of defoliation may begin to appear next year. 

PTSfl 

Table 3. Comparison of spruce budworm egg-mass densities per regions 
of Ontario in 1990 and 1991. 

fwn 

j 

i 
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RESULTS OF CONTROL OPERATIONS, 1991 

In 1991, the Ontario Ministry of Natural Resources conducted 
aerial spraying operations over some 55,140 ha in the North Central and 
Northern regions to protect stands from spruce budvorm defoliation (Table 
4). Both Foray 48B and Dipel 176 were used at rates of 30 BIU/2.4L/ha 
and 30 BIU/1.8L/ha respectively. Fixed-wing and rotary-wing aircraft 
were used to treat white spruce plantations, provincial parks and 
commercial timber with single or double applications of B.t. in late May 
and early June. 

Table 4. Spruce Budworm: Area aerially sprayed in Ontario, 1991 

District 
Single 

application (ha) 
Double 

application (ha) 
Net 

area (ha) 

Total 55,140 12,773 55,140 

Temperature data was monitored at several locations throughout 
the proposed spray area. Representative heat accumulation curves are 
presented in figures 3 and 4. Temperatures at all locations were well 
above normal during the last two weeks of May and remained above normal 
through June. 

Field crews began monitoring larval and host development at 16 
locations in early May (Table 5). Because of the unusually warm 
conditions in May, larval development proceeded at a rapid rate 
throughout the region. In many instances, however, foliar development 
lagged behind budworm development (Fig. 5) and in several spray blocks, 
considerable damage occurred to the foliage prior to treatment. All 
spray blocks in the 1991 program were opened between May 27 and June 3 a 
week or more earlier than in 1990. The program ended on June 14 in 
Hearst District. At this point, larval development was too advanced to 
expect any foliage protection. 

Results of the 1991 aerial spraying program are presented in 
tables 6 to 17. Pre-spray larval populations, emerged pupae, population 
reduction and defoliation rates are presented for each block. Overall, 
results for this year are among the best reported for the last few years. 

95 



1800-

Fig. 3. Spruce Budworm - Heat 

accumulation curve for Thunder Bay, Ont. 

MARCH 

THlllllllllllllllll|llllllillllllllllllllllllllll|lllllllllllllllimill»l I" IHMlIHIIIIIII 

APRIL | MAY | JUNE | JULY 

1991 

fWffl 

1^1 

1600-

D 1200 
E 

G 
R 

E 
E 

D 
A 
Y 
S 

800-

400-

Fig. 4. Spruce Budworm - Heat 

accumulation curve for Hornepayne, Ont. 

1991 NORMAL 

MARCH APRIL 

IMIIIIIIIlilllllinilllllllllllMllHIIIIIHIIIIlMlllllUIIIl 

MAY [ JUNE I JULY 

PWt 

1991 

96 



, ^ r—^ ■ ^ 

Fig. 5. Spruce Budworm - Insect and host 

development in Nipigon District,Ont,1991 
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Fig. 6. Spruce Budworm: Mean defoliation rates by pre-spray 

larval population class in sprayed and untreated check plots 

in Ontario, 1991 
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Table 5. Spruce budvorm larval development at spray locations in five districts in 1991 

(cont'd) 



Table 5. Spruce budvorm larval development at spray locations in five districts in 1991 (concl.) 

Location 

Tree 

species Date 

Stage {%) 

II III IV VT Date sprayed 

o 

o 

Geraldton District 

Fernov Lake 

(Block 68) 

Hollovrock Lake 

(Block 65, 67) 

Oly Lake 

(Block 66) 

Terrace Bay District 

Beavercross Lake 

(Block 69) 

Fushimi Twp 

(Block 16) 

Nagagamisis 

(Block 2, 3, 6) 

Wickstead/Chelsea 

(Block 8, 9, 11, 14, 15) 

bF 

bF 

bF 

bF 

wS 

bF 

vS 

bF 

vS 

June 7 

June 11 

May 29 

May 29 

May 29 

May 29 

June 11 

June 12 

24 74 June 9 

June 4 

June 4, 9 

June 5, 11, 13, 14 
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Table 6. Spruce Budvorm: Population reduction and foliage protection attributable to a 

single aerial application of Foray 48B at 30 BIU/2.4L/ha for each spray block 

assessed in Thunder Bay District, North Central Region, Ontario, 1991 



Table 7. Spruce Budvorm: Population reduction and foliage protection attributable to two 

aerial applications of Foray 48B at 30 BIU/2.4L/ha for each spray block assessed 

in Thunder Bay District, North Central Region, Ontario, 1991 

o 

N> 

Location 

Volf Lake 

Block 5A 

Checks 

Block 5B 

Checks 

Block 6B 

Checks 

Block 7A 

Checks 

I -J ..J 3 ...J 



Table 8. Spruce Budvorm: Population reduction and foliage protection attributable to a 
single aerial application of Dipel 176 at 30 BIU/1.8L/ha for each spray block 

assessed in Thunder Bay District, North Central Region, Ontario, 1991 

o 

Location 

McMaster Tvp 

Block 14 

Checks 

Block 15 

Checks 

Block 15 

Checks 

Host 

Prespray larvae 

per 46 cm 

branch tip 

Population 

reduction due 

to spray {%) 

1991 

Defoliation {%) 

wS 

wS 

bF 

bF 

vS 

wS 

3.6 

5.6 

5.9 

6.0 

9.9 

5.6 

0 

88 

0 

6 

48 

9 

58 

35 

48 



Table 9. Spruce Budworm: Population reduction and foliage protection attributable to a 

single aerial application of Foray 48B at 30 BIU/2.4L/ha for each spray block 

assessed in Nipigon District, North Central Region, Ontario, 1991 

1 1 . 3 1 i ^ a $ 
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Table 10. Spruce Budworm: Population reduction and foliage protection attributable to two 
aerial applications of Foray 48B at 30 BIU/2.4L/ha for each spray block assessed 
in Nipigon District, North Central Region, Ontario, 1991 

Location 

Jean Lake 

Block 39 

Checks 

Parks Lake 

Block 46 

Checks 

Tyrol Lake 

Block 56 

Checks 

Block 57 

Checks 

Northvind Lake 

Block 60 

Checks 

Block 60 

Checks 

Block 63 

Checks 

Block 63 

Checks 



Table 11. Spruce Budvorm: Population reduction and foliage protection attributable to 

three aerial applications of Foray 48B at 30 BIU/2.4L/ha for one spray block 

assessed in Nipigon District, North Central Region, Ontario, 1991 

Prespray larvae Population 

per 46 cm reduction due 1991 

Location Host branch tip to spray (%) Defoliation (%) 

Tyrol Lake 

Block wS 11.2 68 26 

Checks wS 13.0 30 

I 1 3 I 1 J I ......J ■ I I __J 1 I ^ 
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Table 12. Spruce Budworm: Population reduction and foliage protection attributable to a 

single aerial application of Dipel 176 at 30 BIU/1.8L/ha for each spray block 

assessed in Nipigon District, North Central Region, Ontario, 1991 
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Table 13. Spruce Budworm: Population reduction and foliage protection attributable to two 

aerial applications of Dipel 176 at 30 BIU/1.8L/ha for each spray block assessed 

in Nipigon District, North Central Region, Ontario, 1991 
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Table 14. Spruce Budvorm: Population reduction and foliage protection attributable to a 
single aerial application of Foray 48B at 30 BIU/2.4L/ha for each spray block 

assessed in Geraldton District, North Central Region, Ontario, 1991 

Prespray larvae Population 

per 46 cm reduction due 1991 

Location Host branch tip to spray {%) Defoliation <%) 

Oly Lake 

Block 66 wS 26.3 45 50 

Checks wS 11.1 69 

Fernov Lake 

Block 68 bF 29-2 79 72 

Checks bF 23.8 90 

o 
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Table 15. Spruce Budworm: Population reduction and foliage protection attributable to two 

aerial applications of Foray 48B at 30 BIU/2.4L/ha for each spray block assessed 

in Geraldton District, North Central Region, Ontario, 1991 
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Table 16. Spruce Budvorm: Population reduction and foliage protection attributable to a 

single aerial application of Dipel 176 at 30 BIU/1.8L/ha for one spray block 

assessed in Terrace Bay District, North Central Region, Ontario, 1991 
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Table 17. Spruce Budvorm: Population reduction and foliage protection attributable to a 

single aerial application of Foray 48B at 30 BIU/2.4L/ha for each spray block 

assessed in Hearst District, North Central Region, Ontario, 1991 

(cont'd) 
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Table 17. Spruce Budvorra: Population reduction and foliage protection attributable to a 

single aerial application of Foray 48B at 30 BIU/2.4L/ha for each spray block 

assessed in Hearst District, North Central Region, Ontario, 1991 (concl.) 

Location Host 

Prespray larvae 

per 46 cm 

branch tip 

Population 

reduction due 

to spray (%) 

1991 

Defoliation (%) 

Mathews Tvp 

Block 11 

Checks 

Lipton Tvp 

Block 14 

Checks 

Breckenridge 

Block 15 

Checks 

Fushimi Park 

Block 16 

Checks 

Block 16 

Checks 

bF 

bF 

wS 

wS 

vS 

vS 

bF 

bF 

vS 

wS 

8.9 

8.5 

11.1 

11.4 

23.9 

11.4 

6.9 

6.5 

15.4 

6.5 

46 

59 

76 

75 

90 

35 

65 

38 

70 

78 

70 

19 

45 

23 

36 



Average defoliation rates in 82% of the blocks assessed in 1991 were 
below 50%, and, in fact, were below 25% in more than half of the assessed n 
blocks (Fig. 6). In the unsprayed check plots, defoliation rates were 
greater than 50% in two thirds of the plots. 

The rapid insect development and in some instances unfavorable 1 
weather conditions resulted in some reductions to the 1991 program. In 
many instances, particularly in Hearst District, blocks that had been 
scheduled to receive two B.t. applications, were only sprayed once. 
Fortunately, average pre-spray larval populations in 1991 were 
substantially lower than in 1990 (Table 18), and so these changes to the 
program did not appear to have a significant impact on spray results. 

Table 18. Spruce Budworm: Prespray larval H 
densities in Thunder Bay and Nipigon ' 
districts, 1986-1991 

Prespray larvae per 46 cm 

branch tip 

Year 

1986 

1987 

1988 

1989 

1990 

1991 

and 2, highest plot density for balsam fir and 
white spruce, respectively. 

f^P 
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OUTBREAK STATUS 1991 

In 1990, some 77,648 ha of moderate-to-severe defoliation was 

detected in 18 districts in southern Ontario. This was considerably less 

than what had been predicted the previous year when 81,640 ha were mapped 

and all indications were that the infestation would expand in 1990. 

Vhile the actual area of moderate-to-severe defoliation showed a slight 

decrease in 1990 (Table 1), the infestation had spread over a much larger 

land base, from 11 districts in 1989 to 18 districts in 1990. Many small 

pockets of defoliation were mapped in 1990 and it was forecast that these 

pockets could coalesce to produce a significant increase in the size of 

the outbreak in 1991. Indeed, some 347,415 ha of defoliation were mapped 

this year in 21 districts in southern and northern Ontario.(Fig. 1). This 

is the largest area ever affected by the gypsy moth in Ontario. 

The most significant increases occurred in the Algonquin and 

Central regions (Table 2). In the Algonquin Region the area of 

moderate-to-severe defoliation increased from 39,235 ha in 1990 to "^ 

208,483 ha in 1991. Most of the defoliation in the region occurred as ■ 

scattered pockets in a wide band from the Bark Lake - Kaminisikag Lake 

area northeast to the Ottawa River between Pembroke and Petawawa. The 

largest infestation was mapped between the western side of Gull Lake and i 

Georgian Bay and included parts of Minden, Bracebridge and Parry Sound 

districts in the Algonquin Region and Huronia District in the Central 

Region. In the Central Region, the infestation expanded from 28,624 ha H 

in 1990 to 129,453 ha in 1991. The total area affected increased in all j 
districts but again was made up of many small scattered pockets. Larger 

infestations did occur in Niagara District near Cayuga and Wciland. ^ 

i 

Decreases in infestation size were recorded in the older parts of 

the outbreak in the Eastern and Southwestern regions. Most of the 

defoliation in the Eastern region was found in the central part of m 
Napanee District and in scattered pockets in Tweed District. Two new 

patches of damage were detected along Highway 417 west of the hamlet of 

Skye in Cornwall District. In the Southwestern Region most of this years ^j 

defoliation was confined to the area south of Tillsonburg in Simcoe 

District. 

The infestation continued to expand to the north and west in I 
1991. For the first time, moderate-to-severe defoliation was observed in 

the Northeastern Region. Small pockets, totalling 441 ha, were mapped 

north of the village of Killarney in Sudbury District, and near "*] 
Vikwemikong and Sheguiandah on Manitoulin Island and on the Vhitefish ; 

Indian Reserve in Espanola District. 

FORECASTS 1992 

Staff from various agencies, including 0MNR, counties and 

municipalities, are currently conducting egg-mass surveys to assess 

populations and provide forecast information for 1992. Result of these 
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Table 1. Gypsy moth infestations in Ontario, 1981-

1991. 

Gross area of moderate-to-severe 

Year defoliation (ha) 

1981 1,450 

1982 4,800 

1983 40,954 

1984 80,624 

1985 246,342 

1986 167', 776 
1987 12,678 

1988 29,693 

1989 81,640 

1990 77,648 

1991 347,415 

EB1 

fH?l 
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surveys will not be available for several weeks. Egg-mass surveys 

carried out in conjunction with the 1991 aerial spray assessment have m 

been completed, however, and the results are presented in tables 3 and 4. i 

It should be noted that these surveys do not represent all areas of the 

province. However, the spray assessment survey data does provide some 

indication of what to expect in 1992 in Ontario. j 

The lengths of gypsy moth egg masses laid in 1990 and 1991 were 

measured to provide a comparison of egg-mass sizes between the two years. H 

The results indicate that in all areas surveyed, egg-mass size declined ! 

in 1991 by an average of 15% (Table 3). Egg-mass sizes were the greatest 

in the Southwestern Region in both years and declined in size by only 3% ^ 

in 1991. The greatest reductions in egg-mass size occurred in the i 

Central (-18%) and Algonquin (-14%) regions. Egg masses in the Eastern ' 

Region were the smallest in both years and showed an average decrease of 

2% in 1991. 1 

A comparison of egg-mass densities in 83 check plots (each .01 

ha) throughout the 1991 infestation suggests that populations may be -=i 

declining naturally in some districts such as Huronia, Lindsay, Minden, ' 

Napanee and Carleton Place, while increases may occur in Chatham, Simcoe 

and Niagara districts (Table 4). ^ 
i 

The consistent trend of declining egg-mass sizes throughout the 

current infestation and the indication that egg-mass densities have 

declined in some districts suggests that the overall area of ^ 

moderate-to-severe defoliation may be reduced in 1992. It is quite \ 

possible, however, that reductions in the older parts of the infestation 

may be offset by expansion of the gypsy moth into new areas of the ™ 

province. 

RESULTS OF SPRAYING OPERATIONS "I 

In 1991, the Ontario Ministry of Natural Resources conducted 

aerial spraying operations over a total of some 36,577 ha to protect ^ 

stands from gypsy moth defoliation. Through an agreement with counties ! 

and municipalities currently affected by the gypsy moth, nearly 84% 

(30,689 ha) of the 1991 program occurred on private land. The crown land „-, 

component accounted for the remaining 5,888 ha and included provincial 

parks, conservation areas and other high value stands. All areas were 

treated with double applications of either Foray 48B or Dipel 132 at a 

rate of 30 BIU/2.4L/ha. Both fixed wing and rotary wing aircraft were "1 
used in the 1991 program. I 

In early April, prior to gypsy moth egg hatch, egg masses were *m 

collected from eight locations throughout the proposed spray area to j 
assess overwintering survival rates. At each location, 25 egg masses 

were collected from the ground and another 25 from the tree boles. The 

egg masses were reared in the quarantine facilities at the Great Lakes ! 

Forestry Centre to provide estimates of egg-mass hatch rates, and 

egg-mass size (Tables 5 and 6). Overall, egg-mass hatch (the number of 

egg masses producing larvae) averaged 91% on the ground and 53% above "1 
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Table 2. Gross area of moderate-to-severe defoliation by the gypsy moth 
in Ontario, 1987-1991. 

JOT 
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Table 3. Gypsy Moth: A comparison of egg-mass lengths in southern 

Ontario in 1990 and 1991 
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Table 4. Gypsy Moth: Changes in average egg-mass density by district in spray blocks and 

unsprayed check plots in Ontario, 1991 

District 

Spray 

Egg-masses/ha 

Pre Post Change 

Checks 

Egg-masses/ha 

Pre Post 

% 

Change 

Chatham 

Simcoe 

Cambridge 

Huronia 

Lindsay 

Maple 

Niagara 

Carleton Place 

Napanee 

Minden 

Parry Sound 

400 

3,600 

8,200 

10,975 

5,275 

14,200 

11,300 

900 

200 

8,900 

18,900 

200 

950 

400 

8,975 

585 

3,200 

520 

100 

100 

2,500 

2,300 

-50 

-74 

-95 

-18 

-89 

-77 

-95 

-96 

-50 

-72 

-88 

570 

2,900 

8,830 

10,332 

5,022 

14,380 

8,583 

980 

270 

8,900 

19,900 

2,230 

7,600 

8,500 

5,127 

1,355 

14,780 

21,800 

500 

200 

3,550 

2,900 

+291 

+162 

-4 

-50 

-73 

+3 

+154 

-49 

-30 

-60 

-85 
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Table 5. Gypsy Moth: Overwintering egg-mass survival 

in southern Ontario, 1990-91 

BIS? 

a 
Ground 

Bole 

Table 6. Gypsy Moth: Overwintering egg survival in 

southern Ontario, 1983 to 1991. 

Year 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

a 
Ground 

= Bole 
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ground (Table 5). These rates were slightly higher than in 1990 but were 

similar to hatch rates in earlier years (Table 6). Egg mass size or, the « 

number of eggs per mass, varied considerably between locations (Table 5) j 
but the overall averages of 345 on the ground and 329 above ground were 

substantially greater than egg-mass sizes observed in the previous five 

or six years (Table 6). Based on the results of this survey, that showed ^ 
overwintering mortality rates were not unusually high, it was concluded ! 
that forecasts made in the fall of 1990 would not need to be amended. 

In mid to late April, crews began monitoring gypsy moth egg j 
hatch and development throughout the proposed spray areas. The months of 

April, May and June were unusually warm over most of Ontario in 1991 

(Figs. 2 and 3). In southern Ontario, these conditions resulted in a 1 
very condensed egg hatch period of two to three weeks. More typically, ' 

egg mass hatch has occurred over a period of three to five weeks in 

previous years. In most locations, hatch was detected in the first week H 

of May and was completed by the second or third week in all areas. ; 

Insect and host (oak) development rates were monitored throughout «*| 

the proposed spray areas. Normally the first applications begin when egg ■ 

hatch is complete, larvae are primarily first and second instars, and the 

host foliage is approximately 30%-50% expanded. In 1991, all blocks were 

opened for spraying between May 16-22. Insect and host development ; 

information on, or close to, the date when spraying began in each 

district is presented in Table 7. 

Spray efficacy was assessed in terms of comparisons of egg-mass I 

reduction and foliage protection between sprayed and unsprayed check 

plots. Only crown land spray blocks were assessed in 1991. Results in 

each of the spray blocks assessed this year are presented in Table 8 and ! 

district summaries in Table 4. As in previous years, natural declines in ! 
some locations make accurate interpretations of spray results difficult. 

Overall, however, the 1991 control program was quite successful in **\ 
protecting foliage and/or reducing populations. In roughly 80% Of the 1 
blocks, defoliation rates were kept below those observed in check plots. 

Spraying appears to have significantly contributed to a reduction in m, 

egg-mass densities in about 44% of the blocks. It had little or no i 
effect in 36%, and egg-mass densities actually increased in 20% of the 

blocks. ™ 

The Ontario Ministry of Natural Resources, Forestry Canada and ! 

Novo Nordisk conducted an experimental program in Pembroke District in 

1991. The objectives of the program were to: 1. Compare the efficacy of **1 
single high dose treatments (50 BIU/4L/Ha) of Foray 48B with the current 

operational treatment of two applications of Foray 48B (30 BIU/2.4L/Ha), 

and 2. Test the efficacy of Foray 76B, a new high potency product. The ™ 

trials were carried out using a Piper Pawnee equipped with four Micronair J 
AU 3000 atomizers. All spraying occurred between May 23-28. Two timing 

regimes were followed with the high dose (50 BlU/ha) Foray 48B 

treatments. Three blocks (each 10 ha) were treated Mearly," in terms of H 

larval development, on the 23rd, and another three blocks were treated 

"late" on the 28th. Two blocks received double applications of Foray 48B 

(30 BIU/2.4L/ha) and one block was treated with the two applications of ""? 

Foray 76B. 
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Fig. 2. Gypsy Moth - Heat accumulation 

at Barrie, Ontario 1991 
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Fig. 3. Gypsy Moth - Heat accumulation 

at Kingston, Ontario 1991 
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Table 7. Gypsy Moth: Insect and host development at the start of the 

1991 operational spray program in Ontario. 

"=1 

HTH 

1^3 
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Table 8. Gypsy Moth: Egg-mass counts and defoliation in spray blocks (2 x 30 BIU B . /. > and 
unsprayed check plots in Ontario, 1991 

Egg-masses per .01 ha 

irtMn«« ?°* '■ Change Defoliation. {%) 
Location plots 1990 1991 (%) rQa wQbv 

Carleton Place District 

Rideau Valley C.A." 

Checks 

Napanee District 

Seymour C.A.^* 

Checks 

Parry Sound District 

Killbear P.P. 

Checks 

Minden District 

Burnt River 

Checks 

Chatham District 

Wheatley P.P. 

Checks 

Simcoe District 

Abagail Becker C.A.C 
Checks 

Vanessa C.A.C 
Checks 



Table 8. Gypsy Moth: Egg-mass counts and defoliation in spray blocks (2 x 30 BIU B ./.) and 

unsprayed check plots in Ontario, 1991 (cont'd) 

CO 

(cont'd) 

J _J ..._J I .._J .-J . 1 .-_J I ._* -.~i --J ~ J --J _* 1 • * 



—I 

Table 8. Gypsy Moth: Egg-mass counts and defoliation in spray blocks (2 x 30 BIU B . r.) and 
unsprayed check plots in Ontario, 1991 (cont'd) 

Location plots 

Egg-masses per .01 ha 

1990 1991 

Change Defoliation. {%) 

(%) r0a w0b 

Lindsay District 

Northumberland 

Checks 

Ganaraska - Hope 

Checks 

Ganaraska - Covon 

Checks 

Indian Point P.P.C 
Checks 

Maple District 

Pine Orchard 

Checks 

Niagara District 

Willoughby Marsh 

Checks 

Chippava Creek 

Checks 

Louth C.A.C 
Checks 

10 

6 

10 

7 

7 

4 

10 

4 

-85 

-74 

-97 

-75 

-98 

-85 

-86 

-70 

-77 

+3 

-91 

+138 

-94 

+138 

-100 

+273 
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Table 8. Gypsy Moth: Egg-mass counts and defoliation in spray blocks (2 x 30 BIU B . r.) and 

unsprayed check plots in Ontario, 1991 (concl.) 

Conservation Area 

Provincial Park 

I , I I I 



Results of these trials, while not conclusive, indicate that 

maximum foliage protection was achieved with the current operational 

strategy of two applications of 30BIU/ha (Table 9). The single high dose 

treatments were not as effective in protecting foliage and the Foray 76B 

was the least effective. It should be noted, however, that conditions 

during the second Foray 76B treatment were marginal and deposit was 

reduced in all plots. 

Table 9. Gypsy Moth: Summary of experimental trial defoliation rates 

in Ontario, 1991 

Red oak defoliation (%) 

Treatment Spray Check 

Foray 48B (2 x 30BIU/2.4L/ha) 

Foray 48B (1 x 50BIU/4L/ha) Early 

Foray 48B (1 x 50BIU/4L/ha) Late 

*Foray 76B (2 x 30BIU/1.5L/ha) 33 48 

* First application was at a rate of 50BIU/2.5L/ha. 
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FOREST PEST CONDITIONS IN QUEBEC - 1991 

Report to the 

Nineteenth Annual Forest Pest Control Forum 

Ottawa, November 19-21, 1991 

Denis Lechance, Fids Head, 

ForCan, Quebec Region 

Introduction 

i 

This report presents a summary of the general condition of selected insect ^ 

and disease problems of actual importance in Quebec. Details of these 

problems as well as additional information on other pests of lesser 

importance will be reported in the Fids regional report "Insectes et 

maladies des arbres, Quebec 1991" which will be published in early 1992. 

In the Quebec region, the general insect and disease survey is done by the 

"Service de la protection contre les insectes et les maladies" (SP1M), ^ 

Division de la protection, du Ministere des Forets du Quebec. Much of the j 

information presented herein originates from a mid-season report prepared 

by the SPIM, and entitled Taits saiilants a la mi-aout 1991". Fids ForCan, ~\ 

Quebec Region is responsible for special surveys, forest problems related 

to quarantine monitoring and control, and national survey and monitoring 

programs. j 

Spruce bud worm (Choristoneura fumiferana (Clem.)) 

Areas defoliated (light to severe) by the spruce budworm decreased to 

approximately 0,52 million ha in 1991, a substantial reduction of about 

59* over that of 1990 (1,26 million ha). 

In the Bas-Seint-Laurent-Gaspesie regions, defoliated areas decreased to 

0.40 M ha compared to 1.08 M ha in 1990. Severity of infestations also 

decreased substantially with severe defoliation accounting only for 18* of 

the area compated to 42* last year. Damage was almost non existant west 

of Matapedia River while they were greatly reduced in the east and inthe 

center of the Gespe peninsula, areas severely defoliated in 1990. Areas of 

severe defoliation remained north of Bonaventure and south of Cap-Chat and 

Seinte-Anne-des-Monts. 
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The Cote-Nord region was the second most important budworm center lest 

year with 0,17 M ha affected, 618 of which were severely defoliated. In 

1991, affected areas declined to 0.11 M ha, of which only 258 is severely 

defoliated. In addition, it must be mentioned that an important forest fire 

in the area in 1991 destroyed the forest over about half the area that had 

sustained moderate to severe budworm defoliation in 1990. 

Elsewhere in the province, widespread damage was not reported. However, 

surveys in the Outaouais region have revealed the presence of the insect 

with some trace to light defoliations in a number of locations, one stand 

near Aylmer, being evaluated at moderate defoliation. Also, pheromone 

trapping of budworm adults shows an appreciable overall increase in the 

number of captures in western Quebec. 

Forecast for 1992: 

Preliminary results of the survey of overwintering spruce budworm larvae 

done by the SPIM gives the following forecast for 1992: 

Overall, only about 38 of over 1 100 sampling sites indicate high population 

for 1992. And these sites are all located in the Gespe peninsula end on the 

North Shore. Thus, no important spruce budworm defoliation is expected in 

the Province next year. 

It is forecasted that only localized and relatively small forest areas will 

sustain noticeable defoliation in Gaspe peninsula and on the NorthShore in 

1992. 

In the Center and in Western Quebec, no noticeable defoliation is expected 

in 1992. However, the insect should be slightly more present (active) than 

this year. Although moth catches in pheromone traps were fairly high at 

some sites, additional sampling for overwintering larvae still suggest only 

the presence of the insect in these areas for 1992. 

Forest Tent Caterpillar (Malacosoma disstria Hbn.) 

The infestation that was still prevalent in Saint-Maurice and 

Saguenay-Lac-Saint-Jean regions in 1990 receded considerably this year. 

In the latter region particularly, no significant damage was observed this 

year whereas defoliation had been reported over 290 000 ha in 1990. 
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In the Saint-Maurice river valley, damage observed was also much reduced 

this year. Only scattered small centers of severe defoliation remain north 

of La Tuque where the river valley for over 30 km long has sustained 

moderate to severe defoliation last year. South of La Tuque, the insect 

population has receded to endemic levels in the areas reported with damage 

last year. South of the Saint Lawrence river, facing Trois-Rivieres and 

slightly eastward, damage is still quite present in an area of approximately 

30 by 20 km, the same as last year. Defoliation declined in some stands 
while it increased in others. 

The presence of the insect was noted in many other locations in the 

Province, but with no significant damage reported. 

Gypsy Moth (Lumantrio disnar (L )) ? 

i, 
Moderate defoliations were observed locally in many mixedwood stands J 
located between Gatineau and Outeoueis rivers and up to about 40 km north "" 
of Gatineau Park. Generally, defoliation levels declined in formerly 

infested stands while it increased as well as the area, in newly infested *» 
ones. The known distribution of the insect in western Quebec has remained ' 
unchanged. 

I 

East of Gatineau river, only a few small stands with moderate defoliation 

were reported, particularly near the municipality of Lac Sainte-Marie. "i 

South of Montreal, mainly near the New York State border, insect population 
increased slightly although overall, they remained low. Small areas of 1 
moderate defoliation were noted, particularly near Ormstown, Huntington, 

Saint-Antoine-Abbe end Saint-Pierre. Elsewhere in the Province, the ' 1 
population is endemic. ' I 

A network of pheromone traps was established in 1990, south of the Saint 1 
Lawrence river, between Quebec City and Matane, to monitor the potential 

extension of the insect in this area. The network comprises 31 sites, each H 

one consisting of 4 delta-type traps, placed at least one km apart (see ' 

1990 report). An overview of the catches this year gives the seme picture 

as last year: slightly more moths captured in the Quebec area traps than 1 
elsewhere, but overall the number is still low. 
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Large Aspen Tortrix (Choristoneura conflictana (Wlk)) 

Populations of this insect have continued to increase this year in 

Saguenay-Lac-Saint-Jean region and in Charlevoix county. 

In the former region, insect populations have increased in the areas 

affected last year, and the insect has spread north and south of Saguenay 

river. Damage is up to moderate level within approximately 30 km NW to NE 

of Lake Saint-Jean, and light to moderate defoliations have spread 

considerably over last year, east of Peribonka and Desbiens. 

In Charlevoix county, damage has increased and spread over areas affected 

last year. Moderate to severe defoliations are reported particularly around 

Baie-Saint-Paul, and north-west of Clermont. 

Finally, new centers of infestation have been found in central Quebec, about 

75 km north of Montreal. For example, approximately 700 ha were 

defoliated moderately to severely south of reservoir Taureau, and about 20 

ha was defoliated severely nearSaint-Donat-de-Montcalm. The insect was 

also detected in small and scattered centers in the area. 

Eastern Hemlock Looper (Lambdina f. fisceiiaria (Gn )) 

In Quebec, past infestations by this insect have mainly affected mature and 

over-mature balsam fir stands, and generally those situated relatively 

close to sea waters. The last infestation occurred in early 1970, in 

Anticosti Island, on lower North-Shore, and nearRiviere-du-Loup. 

In 1991, an area of about 2 100 ha has been moderately to severy affected 

around and in the Sanctuaire de Parke, just south of Riviere-du-Loup. This 

is adjacent to the area that was affected in 1970. Forest management 

plans in the area have already been modified to allow for wood recuperation 

in many affected stands. The presence of the insect has also been detected 

in other stands in the area although no damage was visible. About 40 km 

west of the above area, light defoliation is reported in a few stands, for a 

total of less than 100 ha. These are located between the lakes de l'Est and 

Sainte-Anne. Egg surveys made in this whole area early this fall suggest 

that the situation will be the same in 1992 as this year. 
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Finally, light to moderate damage has been reported near Jupiter river on ' 

Anticosti Island. The defoliation would have occurred on a distance of 4 to 

5 km along the river. No special survey of the area was made. The 

population remains at endemic level on the North Shore and in the Gaspe 

peninsula. m 

Jack Pine Bud worm (Choristoneura pinus pinus Free.) 

During the last 3 years, only the moths caught in pheromone traps 

indicated the possible establishment of the insect in the area of 

lle-du-Grand-Celumet, near Fort-Coulonge, in Outaouais region. Light 

defoliation due to this insect has been recorded on this island (and in 

Quebec) for the first (recent) time this year. Elsewhere in the Outaoueis 

region, a general increase in the number of moths caught in pheromone 

traps is reported. 

Insects in plantations: 

For the third consecutive year, the Yellowheaded Spruce Sawfly (Pikonema 

alaskensis (Roch.)) has remained at population levels varying between light 

to moderate in many black and white spruce plantations in the Gaspe 

peninsula. However, in some plantations, the general health of the insect 

population appeared to decline this year when compared to last year. The 

Spruce Budmoth (Zeiraphera canadensis Mut. & Free.) present mainly in 

eastern Quebec, has seen its population levels either decrease or remain 

stable, in a survey done this summer of 60 white spruce plantations. 

Scleroderris canker (Gremmenielia abietina (Lagerb.) Morelet) 

No special survey was made of this disease this year. However, within a 

reasearch project on disease control by Dr. G. Laflamme at LFC,'about 100 
pine plantations were visited to evaluate control treatment efficacy. The 

plantations were mainly of red pine in the Outaouais region, and mainly of 

Jack pine in the Gaspe peninsula. Dr. Laflamme reported that generally the 
disease had increased slightly this year, but that in many of his control 

plots or plantations, the disease had flared up considerably this year, 

r 
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irrespective of the fungus race present. These flare-ups seemed to occur 

at random and were common in both regions. Where flare-ups have 

occurred, they have been very severe and damaging, sometimes affecting 

most trees in the plantation and even going a couple meters up the tree. 

The general survey by the SPIM reports only an occasional increase in 

disease severity. 

There are about 125 isolates of G. abietina. collected this year that are 

being processed for race identification at LFC at the moment. Results of 

these tests should become available in a few weeks. 

Nursery Problems: 

The two main ploblems encountered relate to root weevils. The Strawberry 

Root Weevil (Otiorhijnchus ovatus (D) remains a damaging insect in 

provincial nurseries. Damage in container seedlings was detected in 6 

nurseries, but it was generally low. Only in one situation (Outaouais 

region) did the insect caused serious damage which resulted in the 

destruction of about 700 000 white and black spruce seedlings. Light 

damage on bareroot stocks was reported in Gaspe peninsula and north of 

Montreal. Another weevil, the Black Vine Weevil (Qtiorhynchus sulcatus 

(Fabricuis)) has resulted in the destruction of more than 2.7 million 

seedlings in two nurseries in Gaspe peninsula. These were mainly white, 

black and Norway spruce, larch and yellow birch. 

Prepared by: Denis Lachance 

Fids Head, 

ForCan, Quebec Region, 

November, 1991. 
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The 1991 spray program ^ 
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Forecast for 1992 ■ 

Societe de protection des forets contre 

les insectes et maladies 

SOPFIM 

Jacques Begin, F.E., M. Sc. 

Manager - Forestry 

November 1991 
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Introduction 

In 1990 the Quebec Government together with the forest Industry decided to 

create a private organization that would be charged of protecting the forests 

against insects and diseases. The Socie'te de protection des forets contre les 

insectes et maladies (SOPFIM). a non-profit organization, has been 

incorporated in February 1991 and carried out its first protection program 

against the Spruce budworm (SBW), Choristoneura fumiferana (Clem) in 

1991. SOPFIM took over the protection of Quebec forests from the 

Ministere des Forets (MFO) was responsible to carry out the spray programs 

until 1990. 

1. The 1991 spray program 

The 1990 L-2 survey showed an important reduction in the areas 

threatened by the SBW for the 1991 season. The area treated in 1991 

(137 000 ha) was only one fourth of the program of 1990 (Fig. 1). 

The program comprised 93 868 ha in the Gaspe peninsula, 37 087 ha 

on the North Shore and 6 678 ha of private land in the Gaspe region. 

All necessary authorizations were obtained from the Ministere de 

l'Environnement following a positive recommendation of an Advisory 

committee. 

The aim of the program was to protect 50 % of the current year's 

foliage. To this end, sectors where very high populations were 

anticipated (64 366 ha) received two applications of insecticide; most 

sectors on the North shore of the St-Lawrence were treated twice. 

Populations were somewhat lower in the Gaspe peninsula and less than 

40 % of the area needed a second application based on the treatment 
prescription chart. 

2. The insecticides 

For the fifth consecutive year, the biological insecticide, Bacillus 

thuringiensis var. Kurstaki (B.t.) was used throughout the spray area. 

Four biological insecticides were sprayed undiluted at a rate of 30 

billion international units (BIU) per hectare for a volume of 0,9 to 
2,37 1/ha depending on the potency of each product. 
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Insecticide spraying 

The spray program was spread over a period of 29 days, from June 5 

until July 3. Good weather conditions allowed for an excellent 

synchronization of the treatment with the development of the insect. 

Most of the operation would have been completed in June if the smoke 

generated by major fires on the North Shore had not obscured the sky 

for a long period of time. 

Due to the rather small size of the program, and the availability of 

airstrips throughout the area, it has been decided to use small rather 

than large spray airplanes. The fleet formed by 19 single-engine 

aircrafts (8 Grumman Ag-Cats, 3 Bull Thrushes, 4 Turbo Thrushes, 2 

Thrush 800s and 2 Thrush 600s) and one DC-6. They operated out of 

7 airports in the Gaspe Peninsula (Mont-Joli, Ste-Anne-des Monts, 

Causapscal, Nouvelle, Lac La Ferme, Murdochville, Pabos) and from 

the Forestville airport on the North Shore. 

A total of 384 000 1 of insecticide were used to protect the forests 

against the SBW. The cost for the 1991 spray program is a little more 

than 6,1 million dollars, that is 37 $/ha for a single application and 

56 $/ha for two applications. 

Timing 

Spray timing is based on observations of bud flare and budworm 

development. The commencement of treatment must coincide with a 

bud flare index of more than 3,8. In addition to the bud flare index, a 

f(!!H!| 
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prediction model based on heat accumulation (day-degrees) was also 

tested. Timing was excellent for the 1991 program. Most areas (85 %) 

were treated within 5 days after the blocks opening date and less than 

3 % were treated more than 10 days past that date. The smoke 

generated by two major fires on the North Shore brought the 

operations to a halt during the last week of June but did not hamper 

the overall success of the treatment. Nearly 50 % of the areas (15 854 

ha) were completely destroyed by those fires before the second 

application of insecticide. 

5. Pre-spray larval populations 

All the informations on populations and defoliation were obtained 

from a network of 408 sample plots (263 treated, 145 control) using 

standard SBW sampling techniques. Larval populations were 

generally lower than those of 1990 and lower than predicted by the L-

2 survey. Only 11 % of samples had populations higher than 20 larvae 

per 45 cm branch (fig.2). This is somewhat different from 1990 

conditions where 38 % of samples had more than 20 larvae/branch. 

The North Shore sectors had markedly higher populations than those 

in the Gaspe and results will be presented separately for each of the 
two regions. 

Larval populations on the North Shore were very high, with an 

average of 24,3 larvae per 45 cm tip. More than 46 % of samples had 

populations on top of 20 larvae/ branch whereas controls had 

somewhat lower population levels (fig 3 a). The North Shore forests 

had received no treatment since 1987. 

In the Gaspe, the treated stands had an average population of 9 larvae 

per 45 cm tip. Hardly 21 % of samples showed populations superior 
to 10 larvae/branch (fig. 3b). 

6. Defoliation prediction curve 

Two defoliation prediction curves were drawn, using the larval 

populations and damages recorded in the 145 control plots (26 on the 

North Shore and 119 in the Gaspe). The curves made it possible to 

assess the effectiveness of the spray operation in terms of foliage 
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protection. The two curves showed dramatic differences that could not 

be explained readily. 

7. Results I 

7.1 North Shore «i 

The overall mortality due to the treatment averaged 78,9 % . In 

stands with population levels (>10 1/br), defoliation was 42,5 %, "1 

down 45,4 % from anticipated levels (Table I). Depending on ' 
population levels, two applications of insecticide reduced the 

anticipated damage by nearly 50 %. (fig 4a). These results are j 

consistent with those of the aerial survey showing severe 

defoliation on 4 % of the area only, 76 % moderate and 20 % <-

light. There has been only minor delays between the first and | 
second applications and the annual defoliation was less than 

20 % before the second treatment. This could explain the high "^ 

efficacy of two applications of insecticide in comparison to what > 

was experienced in 1990. 
r (BSJ 

More than 50 % of the current foliage was protected in 80 % of ! 
instances (vs 68 % for controls) in low populations (Fig. 5a), 

and 68 % of instances (vs 2 % for controls) in high populations 

(Fig. 5b) 

7.2 Gaspe 

The Gaspe region experienced lower larval populations. Larval 

mortality varied from 88,8 % to 95,5 % depending on the 

number of applications and population levels ( Table I). In high 

population, one application of B.t. produced a 24,6 % reduction 

of the defoliation whereas two applications gave a marginally 

poorer results (a 22,4 % reduction) (Table I). In low 

population (<10 1/br) conditions, the defoliation was down 

5,5 % with one and 6,7 % with two applications. More than 50 

% of the current foliage was adequately protected in 63 % of 

instances with high populations in comparison with 35 % in 

untreated stands. It is postulated that the high level of natural 

control occurring when the epidemics gets older could account 

for high mortality in stands treated only once. 

i 
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8. Results by type of product 

All products showed similar efficiencies when compared on the basis 

of reduction of defoliation and larval mortality (Table III). The small 

number of samples collected in areas treated with Futura XLV and 

Futura XLV-HP did not allow for an adequate comparison of those 

products. 

9. Experimental treatments 

Some operational testing of products and dosages was also conducted 

on the North Shore region. The experimental design was comprised of 

7 blocks. The tested materials included Foray 75B, a new high potency 

product (17 200 Ul/mg) applied at 1 x 30 BlU/ha and 2 x 30 BlU/ha, 

Foray 48B applied at 1 x 30 BlU/ha, 2 x 30 BlU/ha, 1 x 50 BlU/ha 

and 2 x 15 BlU/ha. All products were sprayed with a single engine 

aircraft equipped with rotary atomizers. In all instances, more than 

50 % of the current foliage was protected; there was no significant 

difference between all products and dosages. It seems that all 

treatments are adequate alternatives to current operational treatments. 

One should acquire a better understanding of the B.t.- budworm 

interface before attempting to change the current spray techniques for 

B.t. 

10. SBW infestation for 1992 

L-2 counts for 1992 indicate a dramatic reduction of the area where 

moderate to severe defoliation can be predicted. It is estimated that 

this area will not excede 35 000 ha on both the Gaspe and the North 

Shore. 

Conclusion 

The 1991 insecticide spray program provided adequate annual foliage 

protection (less than severe) in 99 % of areas treated. No effort was 

spared to ensure that the first spray program carried out by SOPFIM 

would be a success. In most instances single engine aircrafts were used 

to ensure an adequate delivery of the product on the foliage. A second 
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application was prescribed when high populations were anticipated or 

when stand survival was at stake. This treatment gave adequate results 
in the high populations encountered on the North Shore. 

Testing of different products and dosages revealed that all 

combinations gave fairly good results. We strongly feel that more 

research should be carried out to better understand the B.t.- bud worm _ 

interface before attempting to modify the spray techniques. ; 
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Table I : Larval mortality and reduction of defoliation in 1991 in areas treated 

against the spruce budworm, Chorlatoneura. fumlferana (Clem) per region, 

number of applications and population levels. 

100 x (mortality treatment - mortality control) / (100 - mortality control) 

According to prediction model based on initial populations of SBW (larvae/bud) 

100 x (defoliation forecast - Fettes observed) / defoliation forecast 

Notes : For one variable, values followed by the same letter ar not significantly different (Tukey-

Kramer, a= 0,05) 

Figures between parenthesis are the confidence interval at 95 %. 



Table II : Areas (ha) infested by the spruce budworm, Chor i s toneur a 

fumiferana (Clem) in sectors treated with B.t. in 1991 

Region 

Infestation level 

Light Moderate Severe Total Nul1 

Gaspesie 

Cdte-Nord 

Total 

1 Areas burnt or clearcut 
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^~g ,—^ r^^ _^ _^ 

Region Number Product N 

of trt 

Population % Mortality 

Gasp£sie Control 358 

Pro 

4,5 d 

Post 

1,0 

final corrected 
forecast' 

% reduction 

obe reduction defoliation3 

[4,0:5,0] (0,8;l,2] 

C6te-Nord 

D-176 

F-XLV 

F-XLVHP 

F-4BB 

D-176 

F-XLVHP 

F-48B 

Mixes 

Control 

Mixes 

5,2 cd 0,5 

[4,5;5,9] [0,4:0,7] 
90 b 0 9,0 be 

[7,3;10,7] 

8,0 bed 

0,9 

7;l 

1,1 

(5,0:10,9] [0,7:1,4] [79,4;97,1] [-45,4:47,4] 
10,4 b 1,1 

298 

101 

44 

204 

127 

5 

35 

142 

92 

144 24,3 a 0,5 

[20,9;27,6] [0,3;0,7] 

88,2 b 0,0 b 

[86,9;92,8] [-15,2:15,2] 

93,4 b 18,2 b 

[92,S;97,1] [-0,2:36,5] 

22,9 22,9 

[19,9:25,8] 

87,5 b -2,3 b 

[79,4:92,8] £-33,O;28,4] 
86,8 b 1,0 ab 

[8,7:12,1] [0,9:1,3] 

9,9 b 1,0 
[8,4:11,3] [0,8;l,3] 

12,2 abed 3,6 

[9,3:15,1] [l,0;6,2] 

22,6 a 2,3 

[16,1:29,0] [1,2:3,4] 
10,8 b 1,2 

£9,4;l3,2] 

13,6 b 

88,2 b 4,0 b 

[86,9;92,8] [-14f0;22,l] 

92,8 b 

[86,9:97,1] 

69,0 ab 

30,4 ab 

[13,5:47,3] 

-30,2 ab 

[41,5792,8] [-110,6:50,2] 
91,2 ab 

[86,9:97,1] 

91,2 b 

27,2 ab 

[-5,2:59,6] 

16,6 b 

1,9 

[86,9:92,8] [-4,7:37,8] 

90,6 b 0,0 b 

[86,9:92,8] [-22,7:22,7] 

99,3 a 77,5 a 

[98,5:99,9] [69,6:85,4] 

21,4 

37,6 

33,9 

37,8 

38,9 

57,3 

52,2 

35,0 

13,8 

[11,9:15,8] 

19,6 

[16,3;22,8] 

21,5 

[15,8;27,2] 

31,1 

[26,4f35,7] 

24,4 

[19,9:28,9] 
39 2 

[22,5:55,9] 

39,3 

[27,9:50,8] 
24,5 

[20,3:28,7] 

0,0 d 

[-2,3:2,3] 

7,4 be 

[5,3:9,5] 

18.0 b 

[13,3;22,6] 

12.4 bed 

[5,7:19,2] 

6,7 cd 

[3,1:10,3] 

14.5 be 

[10,0:19,0] 

18.1 abed 

[-11,4:47,5] 
12,9 bed 

[3,7:21,9] 

10,5 be 

[7,1:14,0] 

61,0 61,0 0,0 cd 

[53,1:68,8] [-5,6:5,6] 

0,0 

[-14,8:14,8] 

34,4 

[20,2:48,7] 

19,2 

[-12,3:50,7] 
46,5 

[6,0?86,9] 

23,3 

[13,2:33,4] 

32,2 

[18,5:46,0] 

13,9 

[-58,0:85,9] 
31,7 

[15,8*47,5] 

39,2 

[20,4:58,0] 

0,0 

[-31,0:31,0] 

39,4 39,7 a 48,6 

[34,7:44,1] [34,7:44,6] [42,0;5S,l] 

100 x (mortality treatment - mortality control) / (100 - mortality control) 

According to prediction model based on initial populations of SBW (larvae/bud) 

100 x (defoliation forecast - Fettes observed) / defoliation forecast 

Notes For one variable, values followed by the same letter ar not significantly different (Tukey-
Kramer, a = 0,05) 

Figures between parenthesis are the confidence interval at 9-5 %. 



Table IV : Larval mortality and reduction of defoliation in 1991 in areas treated with 1 

application against the spruce budworm, Chorietoneura fumiferana (Clem) with 

Dipel 176 and Foray 48B in the regions of Bas-St-Laurent and Gaspesie—Iles-

de-la-Madeleine. 

Product Pop 

Level 

Pnnuiatlon 

Pro Post 

% Mortality 

final corrected1 forecast' 

Defoliation % reduction 

oba reduction defoliation3 

oo 

control 

Dipel 176 

Foray 4 8B 

0-10 

0-10 

0-10 

323 3,1 c 0,7 89,5 abc 0,0 ab 
[2,9*3,4] [0,6*0,8] [86,9*92,8] [-16,8*16,8] 

35 17,0 b 3,9 77,8 c 0,0 ab 
[14,7*19,3] [3,0*4,8] [70,8*86,9] [-15,3;15,3] 

261 3,3 C 0,4 92,8 a 12,1 ab 

{3,0*3,6] [0,3*0,5] [86,9*97,1] [-8,7*32,8] 

37 18,6 b 1,4 96,4 ab 60,9 a 

[15,9*21,2] [0,7*2,2] [92,8*99,5] [46,2*75,6] 

134 4,0 C 0,8 84,8 be -19,0 b 
[3,6*4,5] [0,6*0,9] [79,4*86,9] [-45,3*7,3] 

70 22,7 a 1,7 94,3 abc 48,2 a 

[19,4*26,0] [1,2*2,2] [92,8*97,1] [39,5*56,9] 

18,5 18,5 

[15,7*21,1] 

63.8 63,8 

[54,8*72,8] 

16.9 11,1 

[9,4*12,8] 

64,4 33,1 

[25,4*40,8] 

22,7 18,8 

[14,5*23,1] 

66,7 54,5 

[46,2*62,8] 

0,0 C 0,0 

[-2,4*2,4] t-16,3;16,3] 

0,0 be 0,0 

[-9,0*9,0] t-14,l;14,l) 

5.8 b 32,4 

[4,0*7,7] [16,2;48,5) 

31,3 a 49,0 

[23,8*38,8] [37,2*60,7] 

3.9 be 25,5 

[0,3*7,4] [11,4*39,5) 

12,2 b 19,2 

[4,2*20,2] [7,1*31,2) 

100 x (mortality treatment - mortality control) / (100 - mortality control) 

According to prediction model based on initial populations of SBW (larvae/bud) 

100 x (defoliation forecast - Fettes observed) / defoliation forecast 

Notes : For one variable, values followed by the same letter ar not significantly different (Tukey 

Kramer, a= 0,05) 

Figures between parenthesis are the confidence interval at 95 %. • 
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Table V : Larval mortality and reduction of defoliation in 1991 in experimental 

sectors treated against the spruce budworm, Choriatoneura. fumifer&na (Clem) 

per products, dosage and population levels.. 

Product Dosage P°P N 

Level 

Population 

Pro Post 

% Mortality, Dafollation 

final corrected1forecast- obs raduction 

% reduction 

defoliation3 

0-10 Control 

Foray 48B 1 X 50 0-10 

Foray 48B 2 X 15 0-10 

Foray 48B 2 X 30 0-10 

Foray 75B 1 X 30 0-10 

Foray 75B 2 X 30 0-10 

53 

39 

3? 

22 

17 

73 

16 

103 

.31 

11 

53 

4,5 d 1,1 

[3,615,4] [0,6?l,6] 

25,9 ab 3,0 

[20,5;31,3] [2,0;3,9] 

6,2 d 0,8 

[5,3;7,0] [0,4;lf3] 

18,4 be 0,7 

[15,5;21,2] [0,3fl,0J 

1,2 

[0,4;2,0] 

1,0 

5,9 cd 

£4,7;7,2] 

24,6 ab 

[21,0;28,2) 

7,3 cd 0,4 

[6,0;8,S] [0,0;0,7] 

25,8 ab 0,4 

[23,5?28,1] [0,2?0,5] 

91,8 c 

[86,9*97,1] 

88,8 C 

[B6,9?92,8] 

92,8 be 

[86,9?97,1] 

98,0 abc 

[97,1*99,5] 

90.6 be 

[79,4*97,1] 

98,5 ab 

[97,1*99,5] 

98,5 abc 

[97,1,-99,5] 

99.7 a 

[99,6;99,8] 

4,5 d 0,8 90,1 C 

[3,6;S,4] [O,4;l,2] [79,4*97,1] 

15,9 bed 1,5 96,0 abc 

[13,0;18,8] (-0,2;3,l] [86,9*99,5] 

0,0 c 

[-36,3*36,3] 

0,0 C 

25.2 be 

t-18,8?69,2] 

61.7 abc 

[44,l;79,2) 

20,5 abc 

[-28,2*69,3] 

64,1 ab 

[50,7;77,5] 

73.3 abc 

[46,4*100,0] 

82,5 a 

[75,8;89,2] 

2,4 C 

[-38,6*43,4] 

47.8 abc 

[4,2.;91,4] 

6,9 cd 0,3 - 98,8 abc 70,4 abc 

[6,0;7,8] [-0,1*0,6] [92,8*100,0] [32,7;100,0] 
29,7 a 2,0 95,2 be 40,8 abc 

[24,8*34,7] [1,4;2,7] [92,8;97,1] (25,9;55,8] 

41,2 

87,9 

52,9 

87,6 

51,6 

87,9 

65,4 

87,8 

45,0 

87,5 

54,3 

87,6 

41,2 

87,9 

[81,8?94/0] 

21,8 

[17,1;26,4J 

27,4 

[21,l;33,7] 

25,8 

34,7 

[28,4;40,9] 

21,2 

[15,l;27,3] 

40,8 

[35,6,-46,0] 

26,0 

[20,0f32,0] 

31,4 

[15,4?47,4] 

16,9 

[8,4?27,4] 

29,4 

[23,5?35,2] 

0,0 f 

t-8,6;8,6] 

0,0 f 

0,0 

[-52,8:53,8] 

0,0 

[-7,0;7,0j 

31.1 cde 53,6 

[25,4;36,8] [40,5;66f6] 

60.2 a 68,7 

[54,0?66,5] [61,6;75,9] 

25,8 de 

[10,7?41,l] 

53,2 ab 

[47,0;59,4] 

45,1 

[12,2,*78,0] 

60,6 

[53,5;67,7] 

44,2 abede 68,2 

[37,7,*50,7] [60,lf76,2] 

47,0 abd 53,6 

[41,8f52,2] [47,7}59,5] 

19.0 e 

[10r6f27,5] 

56.1 abed 

[40,2;72,l] 

3,2 

t-58,0;64,3] 

64,2 

[46,0;82,4J 

37,6 abode 65,5 

[23,4;51,5] [42,0;89,0] 

58,2 a 66,5 

[52,5;64,1] [59,9;73,2] 

100 x (mortality treatment - mortality control) / (100 - mortality control) 

According to prediction model based on initial populations of SBW (larvae/bud) 

100 x (defoliation forecast - Fettes observed) / defoliation forecast 

Notes : For one variable, values followed by the same letter ar not significantly different (Tukey-

Kramer, a = 0,05) 

Figures between parenthesis are the confidence interval at 95 %. 



Figure 1 : Location of areas treated against the SBW in 1991 
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Figure 2 : Sample plots distribution per SBW 

population levels for 2 years 
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Figure 3 ; Sample plots distribution per SBW 

population levels in 2 regions (1991) 
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Figure 4 
: Relation between initial larval 

density of the SBW and the final 

defoliation of the current year shoots 
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Figure 5: Repartition de la defoliation finale dans les 2 regions traitees en 
1991, en fonction des niveaux de population initiale 
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HIGHLIGHTS OF FOREST PEST CONDITIONS IN THE MARITIMES 

IN MID-JUNE 1991 

This is the first of a series of periodic reports in 
which we will highlight major forest pest conditions in 
the Haritimes in 1991. In this report the period up to 

mid-June 1991 is covered; updates will be provided as 
conditions develop. 

An apology to the New Brunswick Department of Natural 

Resources and Energy for omitting to mention of their 

contribution to the information on hemlock looper in the 

1990 FIDS Annual Report (Forest pest conditions in the 
Maritimes in 1990. H-X-178, pages 9-11). Even though we 
stated in the acknowledgements that . part of the 
information was contributed by another agency, we 
neglected to identify DNRE as the source. We apologize 
for the oversight and hope that the • omission did not 
cause embarrassment (other than to us). 

Announcement - We are happy to announce the addition of 

some new members to FIDS, as a result of project 
restructuring. We welcome the addition of Dennis 

Doucette, Don Harks, Sandra Mclnnis and Thaddee Renault 

to .the unit with their wealth of experience for our and 
your benefit. 

Frost was widespread for a few nights in mid to late Hay 
in many parts of New Brunswick and inland areas of 
western Nova Scotia. The resulting foliage damage was 

the most conspicuous mid-spring problem. Beech and red 
oak were the most commonly damaged species, often with 
severe damage of partially flushed leaves and current 
shoots. Other affected hardwood species included ash, 
red maple, birch, elm, black walnut, and silver maple, 
both in ornamental and in forest settings. Shoot damage 
on balsam fir Christmas trees has also been observed at 
scattered locations in both provinces. 

Forestry Canada • Maritimes Region 

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

P.O. Box 667, Truro. N.S. B2N 5E5 
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Gypsy moth larvae have been found at Oak Hill, St. Stephen, and Ledge 
Road, Charlotte Co., New Brunswick, with no noticeable defoliation. 
Trace defoliation has been found on elm and sugar maple at New Minas 
Kings Co., Nova Scotia. 

Foliage browning and needle loss of balsam fir occurred over a large 
area in Lunenburg, Queens, and Annapolis counties in Nova Scotia at 
the end of May. Most needles on the affected trees dropped, leaving 
the trees with only the newly developing current shoots. Needles 
often, but not always, turned brown before shedding. Trees of various 
sizes in both Christmas tree management areas and wild stands were 
affected. The severity of the condition at any given location was 
variable, some trees almost completely bare while others were almost 
untouched by shedding. The" cause of the physiological stress is 
unknown but is probably a combination of the 1990-summer drought, 
winter drying, the mid-May 1991 frost and site conditions. The damage, 
resulting in unmarketable Christmas trees, has been estimated to be 
many thousands of dollars. Similar conditions, although less severe in 
intensity, have also occurred in New Brunswick. Insects (mites) and 
diseases (needle cast) observed in some of the samples are considered 
incidental. 

Forest tent caterpillar caused moderate and severe defoliation of 
trembling aspen at a number of widely separated locations in central 
Sunbury and Queens counties in New Brunswick. After years of very low 
populations, since the collapse of the last outbreak in the mid-1980s, 
we may be experiencing the beginning of a new upward cycle. 

Eastern tent caterpillar nests, on cherry and apple, appear to be less 
common than last year in the southern half of New Brunswick, although 
the distribution of the insect appears to have moved northward and 
more than the usual number of nests were observed in the Fredericton 
area. Very few nests can be found in Nova Scotia and Prince Edward 
Island. 

Larch casebearer populations increased sharply from 1990 and were 

found in many areas of southern New Brunswick and Nova Scotia. The 
intensity of foliage discoloration was highly variable, both from tree 

to tree and from one patch of trees to another. Patches of moderate 
and light discoloration were also observed on Prince Edward Island, 
but the insect is less common than in the mainland provinces. 

Fall cankerworm and winter moth has caused more pronounced defoliation 
od elm, maples, ash, and oak in towns such as Truro, New Minas, 

Kentville, and Bridgetown, Nova Scotia, than in the previous year. 

Needle rust was severe on jack pine in a number of plantations in 

Charlotte County, N.B., infecting most of the one-year-old foliage on 
the affected trees. These needles will probably fall before the end of 
the summer. 

J. Edward Hurley and L.P. Magasi 

Forest Insect and Disease Survey 

June 17, 1991 
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FAITS 8AILLANTB DB LA BITUATION DE8 RAVAQEURB DE FORET8 DANS LES 

PROVINCES MARITIMES A LA MI-JUIN 1991 

Le present document est le premier d'une eerie de comptes rendus 
qui seront publics periodiquentent et dans lesquels nous 

presenterons les faits saillants de la situation des rayageurs 
forestiers les plus importants dans les provinces maritimes en 
1991. Dans ce compte rendu, seule la periode jusqu'a la mi-juin 
1991 est traitee. Nous apporterons des mises a jour a mesure que 

la situation evolue. 

Nous presentons noa excuses au ministere des Ressources 

naturelles et de l'energie du Nouveau-Brunswick (MRNE) pour avoir 

neglige de mentionner leur contribution aux informations sur 
l'arpenteuse de la pruche contenues dans le rapport annuel de 
1990 du RIMA (Situations des ravageurs forestiers dans les 
Maritimes en 1990. M-X-178, pages 9 a 11). Nous avons precise 
dans la section des remerciements qu'une partie des informations 
avait ete fournie par une autre agence, roais nous n1avons pas 

precise qu'il s'agissait du MRNE. Nous regrettons cette omission 
et nous esperons qu'elle n'a pas cause d'embarras (autre qu'a 

nous). 

Annonce - Nous sommes heureux d'annoncer que de nouveaux membres 
se sont joints a l'equipe du RIMA a la suite d'une 
rostructuration de projet. Nous accueillons a notro section : 
Denis Doucette, Don Marks, Sandra Mclnnis et Thaddee Renault qux 

possedent une vaste experience dont nous pourrons tous 

bcneficier. ■ 

Gelea - Pendant quelques nuits entre le milieu et la fin de mai, 
il y a eu de la gelee etendue dans de nombreuses regions du 
Nouveau-Brunswick et a 1'interieur des terres dans l'ouest de la 
Nouvelle-Ecosse. Les degats au feuillage qui en ont decoule sont 
le probleme le plus prononce du mi-printemps. L'hetre et le chene 
rouge sont les especes qui ont ete les plus endommages en 

general, et des degats importants aux feuilles partiellement 
ouvertes et aux nouvelles pousses ont ete constates. D'autres 

especes de feuillus touches sont le frene, l'erable rouge, le 

bouleau, l'orme, le noyer noir et l'erable argente, et ce, tant 
parmi les arbres d'ornements que ceux en foret. On a egalement 
observe, dans diverses regions eparpillees des deux provinces, 
des degats aux pousses de sapins baumiers destines a servir comme 

arbres de Noel. 
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on a trouve des larves de apongieuses a Oak Hill, a St. Stephen 

et dans les environs du chemin Ledge dans le comte de Charlotte 

(Nouveau-Brunswick)' oil il n'y avait aucune defoliation 

appreciable. Toutefois, on a observe des traces de defoliation 

des ormes et des erables a sucre' a New Minas dans le comte de 

Kings (Nouvelle-Ecosse). 

A la fin mai, on a observe un brunissement du fouillaae et une 

chute d'aiauillea du sapin baumier sur une aire importante 

s'etendant dans les comtes de Lunenburg, de Queens et d1Annapolis 

en Nouvelle-Ecosse. La plupart des aiguilles des arbres touches 

ont tombe, laissant ainsi les arbres avec seulement de nouvelles 

pousses en pleine croissance. Souvent, les aiguilles devenaient 

brunes avant leur chute. Des arbres de differentes tailles ont 

ete atteints a la fois dans des endroits reserves a la culture 

d1arbres de Noel et dans des milieux sauvages. L'ampleur des 

degats variait dans chaque endroit; en effet, certains arbres 

etaient presque completement nus alors que d'autres n'avaient 

presque rien perdu. L'origine des troubles physiologiques est 

inconnue mais il s'agit probablement d'une combinaison de la 

secheresse de I1ete de 1990, la dessication hivernale, la gelee 

on mi-mai 1991 et les conditions du site. Les degats, qui ont 

detruit les possibilites de ventes d1arbres de Noel, sont estimes 

a des milliers de dollars. On a egalement observe des conditions 

semblables au Nouveau-Brunswick, mais de moindre intensite. Des 

insectes (acariens) et des maladies (rouge) observes dans 

certains echantillons sont consideres fortuits. 

La livree des forets a cause une defoliation moderee et intense 

du peuplier faux-tremble dans un certain nombre d'endroits isoles 

au coeur des comtes de Sunbury et de Queens (Nouveau-Brunswick). 

Apres des annees de trfes petites populations, c'est-a-dire depuis 

que les populations ont pratiqueroent disparu a la suite de la 

derniere pouseee du milieu des annees 1980, il «se peut que nous 

vivions le debut d'un nouveau cycle a la hausse. 

Les nida deg livrees d'Atnerique dans les cerisiers et les 

pommiers semblent £tre moins communs que l'an dernier dans la 

moitie sud du Nouveau-Brunswick bien que I1aire de distribution 

de 1'insecte semble s'etre deplacee vers 1g nord et que plus de 

nids ont ete observes que d'habitude dans la region de 

Fredericton. On ne trouve que tres peu de nids en Nouvelle-Ecosse 

et a 1■Ile-du-Prince-Edouard. 

Les populations de porte-cases du meleze ont monte en fleche par 

rapport a 1990 et on en a retrouve dans de nombreuses regions 

dans le sud du Nouveau-Brunswick et en Nouvelle-Ecosse. L'ampleur 

de la decoloration du feuillage variait enormement a la fois d'un 

arbire a un autre et d'un groupe d1 arbres a un autre. On a 

egalement observe des taches de decoloration moderee et legere a 

1'Ile-du-Prince-Edouard, mais I1insecte est tout de meme moins 

commun que dans les provinces continentales. 
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L'arpontouee d'automne ot l'&rpenteuse tardive ont cause une 

defoliation plus prononcee des ormes, des Arables, des frenes et 

des chenes dans les villes comme Truro, New Minas, Kentville et 

Bridgetown (Nouvella-Ecosse) que l'annee pr6c6dente. 

La rouillg dea aiguillea des pins gris 6tait grave dans un 

certain nombre de plantations du comte de Charlotte 

(Nouveau-Brunswick), infectant ainsi la plupart du feuillage d'un 

an des arbres atteints. Ces aiguilles tomberont probablement 

avant la fin de l'ete. 

J. Edward Hurley et L. P. Magasi ■ 

Releve des insectes et des maladies des arbres 

Le 17 juin 1991 . 
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HIGHLIGHTS OP FOREST PEST CONDITIONS IN THE MARITIMES AT 

THE END OF JUNE 1991 

Forest pest conditions in the Maritimes, as they appear 

at the end of June 1991, are summarized here in our 

second report of the year. 

The accumulated heat units have increased forest pests 

rates of development in southern New Brunswick, Prince 

Edward Island, and Nova Scotia, except on Cape Breton 

Island, such that they are about 10-14 days ahead of 

normal development. 

Weather effects have been the most notable stress factor 

on trees and forests to date. Late frost at the end of 

May, reported previously, caused damage to a wide 

variety of hardwoods and. balsam fir throughout the 

region; hail storms and associated high winds at the end 

of June in southwestern New Brunswick and parts of 

western'Nova Scotia have destroyed some gardens and beat 

down grainfields with hailstones of at least mothball 

size. Forest damage has been most obvious in areas of 

central Carleton County, New Brunswick, where the ground 

was covered with leaf litter and small twigs. A 4- to 

5-year-old red pine plantation had one to three shoots 

broken off on one-third of the trees. In between, 

precipitation was well below normal and unevenly 

distributed during the month of June in much of the 

region. For example, Fredericton reports an accumulated 

rainfall of only about three-quarters of normal for the 

month and, of that, 60% fell in 2 days. These, combined 

with the drought of last year and the resultant heavy 

seed crop on many species this year, is undoubtedly 

putting a stress on trees, especially in areas where 

they also have to cope with the added pressures of urban 

environment. 

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. CIA 7K2 
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Hemlock looper has reached outbreak proportions on Deer Island, 
Charlotte County, New Brunswick. Loopers can be found throughout the 
island; understory balsam fir had defoliation ranging from 40 to 100% 
red spruce has faired better with defoliation ranging to a maximum of 
40%. Development in southern New Brunswick was well advanced by the end 
of June with many larvae in the fourth of their five instars. 

Gypsy moth larvae have been found at a few additional locations, all in 
Nova Scotia: Annapolis Royal and Bridgetown, Annapolis County, Bear 
River, Digby County, Shelburne, Shelburne County, and at sites in 
Kejimkujik National Park in both of Annapolis, and Queens counties. No 
noticeable defoliation was reported at any of these locations. 

Forest tent caterpillar defoliation has been observed by ground and 
aerial surveys at Coal Branch, Kent County, three areas between Tracy 
and Rusagonis, York County, an at scattered locations in central 
Sunbury and Queens counties, New Brunswick. Moderate and severe 
defoliation has been limited to small patches. No defoliation was 
observed in Nova Scotia or Prince Edward Island. 

Spruce budworm aerial defoliation surveys will begin soon. Defoliation 
to be mapped appears limited to northern areas of New Brunswick and 
southern Kings County, Prince Edward Island. Larvae were common on 
white spruce in Inverness County, Nova Scotia, but defoliation was only 
trace. 

Strophosoma melanogrammum has caused severe or moderate defoliation on 
45% of young- red spruce in a 2-ha plantation at Hunter Mountain, 
Victoria County, Nova Scotia. Generally not known to be of economic 
importance, this small weevil was first reported causing severe damage 
on red pine in 1988 on Cape Breton Island. 

Other forest pests of note: pine leaf adelgid caused light damage on 
red spruce at a number of locations in Kejimkujik National Park; 
uglynest caterpillar nests are found with increasing frequency on 
roadside cherry in New Brunswick; winter moth/Bruce's spanworm severely 
defoliated wild apple at several locations in eastern Albert County, 
New Brunswick; balsam twig aphid is more widespread regionally and is 
causing more damage; birch casebearer is common on birches in Carleton, 
Madawaska and Restigouche counties, New Brunswick; cherry casebearer is 
present in moderate and severe populations at scattered patches of 
trembling aspen in southeastern Queens and southern Kings counties, 
Prince Edward Island; elm leafminer discolored English elm in some 
towns in Kings, Hants and Colchester counties, Nova Scotia; elm leaf 
beetle skeletonizing is reaching moderate levels in Fredericton, New 
Brunswick; trees infected by Dutch elm disease are becoming obvious. 

J. Edward Hurley and L.P. Magasi 

Forest Insect and Disease Survey 

July 4, 1991 
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FAITS SAILLANTB DE LA SITUATION DES RAVAGEURS FORESTIERS DANS LES 

PROVINCES MARITIMES A LA FIN JUIN 1991 

La situation des ravageurs forestiers dans les provinces 
maritimes a la fin juin 1991 est resumee dans ce present compte 

rendu qui est notre deuxieme cette annee. 

L1 accumulation des degres-jours a accelere le rythine de 

developpement des ravageurs forestiers dans le sud du 

Nouveau-Brunswick, a l'ile-du-Prince-Edouard et en 
Nouvelle-Ecosse, a I1exception de l'ile du Cap-Breton. En effet, 

ces insectes ont une avance d1environ 10 a 14 jours par rapport a 

leur developpement normal. 

Jusqu'a maintenant, les effets meteorologiques ont ete la source 

d'agressions la plus remarquable contre les arbres et les forets. 

Comme nous l'avons signale anterieurement, de la crelee tardive a 

la fin mai a cause des degSts a une grande variete de feuillus et 

de sapins baumiers dans toute la region; a la fin juin, des vents 

violents, conjugues a des tempetes de arele. dont les grelons 

avaient au moins la grosseur de boules-a-mites, ont detruit 

certains jardins et abattu des champs de ble dans le sud-ouest du 

Nouveau-Brunswick et dans certaines parties de l'ouest de la 

Nouvelle-Ecosse. Les forets ou les degSts sont les plus evidents 

se trouvent au coeur du comte de Carleton au Nouveau-Brunswick, 

ou le sol etait recouvert d'une couche de feuilles mortes et de 

petites branches. Dans une plantation de pins rouges ages de 

quatre a cinq ans, un tiers des arbres ont perdu de une a trois 

pousses. Entre temps, la precipitation etait bien au-dessous de 

la moyenne en juin; en outre, elle etait repartie inegalement 

dans une grande partie de la region. Par exemple, Fredericton n'a 

recu que trois quarts de la precipitation qu'elle re9oit 

normalement pendant ce mois, et de cette quantite, 60 p. 100 est 

tombee en deux jours. Ces effets meteorologiques, combines a la 

secheresse de I1an dernier et a la production importante de 

graines qui en a decoule chez de nombreuses especes cette annSe, 

sont sans aucun doute une source d'agression contre les arbres, 

et ce, surtout dans les endroits ou ceux-ci doivent egalement 

faire face a des pressions supplementaires emanant d'un milieu 

urbain. 
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Dans l'ile Deer, dans le comte de Charlotte, au 
Nouveau-Brunswick, il y a une poussee des arpenteuses de la 
pruche. En effet, on peut trouver des arpenteuses dans toute 
l'ile- la defoliation des sapins baumiers inferieurs variait 
entre 40 et 100 p. 100, et celle des epinettes rouges, qui s'en 
ont mieux tirees, ne depassait pas 40 p. 100. A la fin juin, le 
developpement de 1•insecte dans le sud du Nouveau-Brunswick etait 
bien avance; effectivement, de nombreuses larves avaient attemt 
le quatrieme de leurs cinq stades larvaires. 

On a trouve des larves de aponaieuses dans quelques nouveaux 

endroits, et ce, uniquement en Nouvelle-Ecosse, notamment a 
Annapolis Royal et a Bridgetown dans le comte d'Annapolis, a Bear 
River dans le comte de Digby, a Shelburne dans le comte de 
Shelburne et a certains sites du pare national Kejimkujik, qui 
chevauchent les comtes d1Annapolis et de Queens. Aucune 

defoliation appreciable n'a ete signalee dans aucun de ces 

endroits. 

On a observe une defoliation causee par la livree des forets lors 

de releves aeriens et de releves effectues au sol a Coal Branch 
dans le comte de Kent, a trois endroits entre Tracy et Rusagonis 
dans le comte de Sunbury, et a des endroits eparpilles au coeur 
des comtes de Sunbury et de Queens au Nouveau-Brunswick. Une 
defoliation moderee et intense a ete limitee a de petits groupes 
d'arbres. Aucune defoliation n'a ete observee en Nouvelle-Ecosse 

ou a l'lle-du-Prince-Edouard. 

On realisera bientot des releves aeriens de la defoliation causee 
par la tordeuse des bourgeons de l'epinette. La defoliation, 

qu'on representera sur une carte, semble limitee a des regions au 
nord de Nouveau-Brunswick et dans le sud du comte de Kings a 
l'lle-'du-Prince-Edouard. Dans le comte dT Inverness en 

Nouvelle-Ecosse, on trouvait couramment des larves sur les 

epinettes blanches, mais il n'y avait qu'une trace de 

defoliation. 

Le Strophosoma melanogranunum a cause une defoliation intense et 

moderee de 45 p. 100 des jeunes epinettes rouges d'une plantation 
de 2 hectares a Hunter Mountain, dans le comte de Victoria, en 
Nouvelle-Ecosse. C'est en 1988 dans l'ile du Cap-Breton qu'on a 

d'abord signale des degats importants aux pins rouges causes par 

ce petit charancon qui, en general, n'est pas vu comme une menace 

sur le plan economique. 

Autres ravageurs forestiers dignes de mention : le puceron des 

aiguilles du pin, qui a provoque de legers degats a l'epinette 
rouge dans un certain nombre d'endroits dans le pare national 

Kejimkujik; des nids de tordeuses du cerisier qu'on trouve de 

plus en plus frequemment sur des cerisiers le long des routes du 

Nouveau-Brunswick; l'arpenteuse tardive ou 1•arpenteuse de Bruce, 

qui a cause une defoliation intense de pommiers sauvages a 

plusieurs endroits dans l'est du comte d1Albert au 

Nouveau-Brunswick; le puceron des pousses du sapin, qui est plus 
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commun dans la region et qui cause plus de degSts; le porte-case 

du bouleau, qui est commun sur les bouleaux dans les comtes de 

Carleton, Madawaska et Restigouche au Nouveau-Brunswick; le 

porte-case du cerisier, present dans des populations assez 

petites ou tres grandes parmi des groupes de peupliers faux-

trembles eparpilles dans le sud-est du comte de Queens et dans le 

sud du comte de Kings a l'lle-du-Prince-Edouard; la mineuse de 

l'orme, qui a entraine une decoloration de l'orme champetre dans 

certaines villes des comtes de Kings, Hants et Colchester en 

Nouvelle-Ecosse; la galeruque de l'orme, qui a depouille de facon 

moderee des ormes a Fredericton au Nouveau-Brunswick; les arbres 

atteints de la graphiose commencent a devenir evidents. 

J. Edward et L. P. Magasi 

Releve des insectes et des maladies des arbres 

Le 4 juillet 1991 
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HIGHLIGHTS OF FOREST PEST CONDITIONS IN THE MARITIMES AT 
THE END OF JULY 1991 

Forest pest conditions in the Maritimes, as they appeared 
at the end of July 1991, are summarized here in our third 
report of the year. 

The region has not received any appreciable amount of 
rainfall since our last report. The impact of this 
summer's dry spell on forest trees will be difficult to 

determine but signs of stress are already apparent; 
ridgetop-hardwoods in eastern Nova Scotia are becoming 
chlorotic, a condition usually not seen until August; 
premature yellowing of roadside white bir.ch and wire birch 

is obvious at scattered locations in southwestern New 
Brunswick and is particularly noticeable in western Nova 
Scotia; foliage browning is severe and moderate from 
leaf-scorching at woodlot edges on red maple, sugar maple, 
beech, white birch, and trembling aspen exposed to 

prevailing winds in Queens and Prince counties, Prince 
Edward Island. 

Spruce budworm aerial surveys are now complete in all 
three provinces. There is no visible defoliation in Nova 
Scotia. In Prince Edward Island, most of the defoliation 

is confined to southern Kings and southeastern Queens 
counties. Most of the damage is on white spruce. 

Defoliation is very patchy and averages in the light 
category. New Brunswick information is not yet available. 

Hemlock looper aerial surveys have begun in New Brunswick, 

areas of severe defoliation of mature and 

balsam fir and white birch were found mostly at 
and south ends of Deer Island. Ground surveys 

visible defoliation on the south slope of Mount 
at Mount Johnson, Northumberland County. 

To date 

immature 

the north 

have found 

Carleton and 
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Gypsy moth daily observation traps have been catching suspected 
blow-ins". Trap observers from St. Andrews, Fredericton, and Sussex, 

New Brunswick and Wellington, Prince Edward Island have called in 
reporting catches. All moths were caught around the weekend of July 
20th. No reports of visible defoliation have come in from anywhere in 
the region. 

Red flagging of jack pine has been observed during aerial and ground 
surveys throughout eastern New Brunswick. Red flags may be tree tops, 

branches or twigs. No single cause has been determined responsible 
but ground checks have revealed that damage has been caused by a 

number of agents such as snow and ice, porcupines, globose gall rust, 
and squirrels. The cause of some of the flagging, as yet, remains 
unknown. 

Flooding by beavers has killed a number of trees because of altered 
water tables. Trees in and at the edges of these new ponds, deprived 
of oxygen at their roots, turn bright red. Tree damage by flooding 
was strikingly visible during aerial surveys in several areas in New 
Brunswick and Prince Edward Island. Low pelt prices in recent years 
has made beaver pelts less attractive to trappers and probably 
account for the increased beaver population and subseauent freauencv 
of flooding. 

Other forest pests of note: alder flea beetle, very common throughout 

most of the region at all levels of damage; uglynest caterpillar, 
found in all three provinces with the most notable report from Pictou 

County, Nova Scotia, where hundreds of nests were found on roadside 

cherry bushes; poplar serpentine leafminer, widespread across 
northern New Brunswick at all levels of damage; satin moth, found 

across Prince Edward Island causing severe and moderate defoliation 

on silver poplar and noticeably more common in Colchester, Richmond, 

and Inverness counties, Nova Scotia; white pine weevil, damage on 

white pine was higher this year than previously in Northumberland and 

Kent counties, New Brunswick; elm leafminer, moderate and severe on 

elm at locations in Prince and Queens counties, Prince Edward Island; 

leaf blister, moderate and severe damage on yellow birch on 

Campobello Island, Charlotte County, New Brunswick; whitespotted 

sawyer beetle, girdled balsam fir shoots causing very noticeable red 

flagging on Grand Hanan and Campobello Islands, Charlotte County, New 

Brunswick; spearmarked black moth, damage on white birch is beginning 

to show up in Restigouche, Victoria, C?rleton, and Northumberland 

counties, New Brunswick. 

July 31, 1991 J. Edward Hurley and L.P. Magasi 

Forest Insect and Disease Survey 
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FAITS SAILLANTS DE LA SITUATION DES RAVAGEURS FORESTIERS DANS LES 

PROVINCES MARITIMES A LA FIN JUILLET 1991 

La situation des ravageurs foreatiers dans lea provinces maritimeB a la fin 

juillet 1991 est resumee dans le present compte rendu, qui est notre troisieme 

cette annee. 

II n'y a pas eu de precipitations importantes dans la region depuis notre 

dernier rapport. II sera difficile de determiner les repercussions de la 

secheresse de cet £te, raais des signes d1aggression sont deja visibles. En 

effet, les feuillus des cretes de l'est de la Nouvelle-Ecosse Bont deja 

chloroses alors que ce trouble ne les affecte habituellement pas avant le mois 

d'aout. Dans certaines regions dispersees du Nouveau-Brunswick, les feuilles 

de bouleau blanc et de bouleau gris le long des routes souffrent de 

jaunissement premature et le probleme est encore plus grave dans l'ouest de 

la Nouvelle-Ecosse. Les erables rouges, les erables a sucre, les hetres S 

grandes feuilles, les bouleaux blancs et les peupliers qui se situent en 

bordure des peuplements d'arbres dans les comtes de Queens et de Prince, a 

1'Ile-du-Prince-Edouard, sont constamment exposes au vent, ce qui cause les 

brulures et le brunissement de leurs feuilles, dont certains cas sont mode'res 

et graves. 

Les releves aeriens de la tordeuse des bourgeons de l'epinette sont maintenant 

termines dans les trois provinces maritimeB. II n'y a pas de defoliation 

visible des arbres de la Nouvelle-Ecosse; quant a 1'Ile-du-Prince-Edouard, le 

probleme se manifeste surtout dans le sud du comt§ de Kings et le sud-est du 

comte de Queens et c'est l'6pinette blanche qui en est le plus gravement 

touchee. Les cas de defoliation sont tres disperses et plutot l§gers. Nous 

n'avons pas encore obtenu les resultats des releves effectes au Nouveau-

Brunswick. 

Nous avons commence les releves aSriens de l'arpentueuse de la pruche au 

Nouveau-Brunswick. Jusqu'a maintenant, nous avons note une defoliation grave 

des sapins baumiers jeunes et adultes et des bouleaux blancs, surtout aux 

extremites nord et sud de l'lle Deer. Les releves effectue's au sol nous ont 

permis de noter une defoliation visible sur le versant sud du mont Carleton et 

sur le mont Johnson, dans le comtS de Northumberland. 

Des pieges pour 1'observation quotidienne nous ont permis de capturer quelques 

sponqieuses £garees. Les observateura de St. Andrews, de Fredericton et de 

Sussex, au Nouveau-Brunswick, ainsi que ceux de Wellington, a 1'Ile-du-

Prince-Edouard, ont tous signale des prises. Toutes les spongieuses ont 6te 

capturees au cours de la fin de semaine du 20 juillet. On ne nous a pas 

signale de defoliation visible dans la region. 

Des releves aeriens et des releves effectues au sol dans l'est du Nouveau-

Brunswick nous ont permis de noter un rouqissement de la cime. des branches et 

de rameaux de pin qris. Nous n'avons pas pu determiner la source de ce 

trouble, mais des releves effectues au sol nous ont permis de decouvrir que 

les ravages ont ete causes par bon nombre de facteurs, dont la neige, la 

glace, les porcs-6pis, les rouilles-tumeurs globulaires et les Scureuils. La 

cause de certains cas de rougissement n'est pas encore connue. 
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L'inondation provoquee par les digues de castor a detruit un certain nombre 

d'arbres a cause du changement des niveaux d'eau. Les racines des arbres 

situes dans les nouveaux etangs et a proximite de ceux-ci ont done ete privees 

d'oxygene, ce qui a cause le rougissement des feuilles. Les degats 

attribuables a l'inondation etaient tres visibles pendant les releyes aeriens 

dans plusieurs regions du Nouveau-Brunswick et de 1'ile-du-Prince-Edouard. 

Depuis quelques annees, les trappeurs sont moins attires par le castor en 

raison de la baisse du prix des fourrures, ce qui explique probablement la 

hausse de la population de castors et par consequent la frequence accrue des 

cas d'inondation. 

Autres ravageurs dignes de mention : l'altise de l'aulne est tres commune dans 

presque toute la region et a cause des dommages divers; la tordeuse du 

cerisier a ete remarquee dans les trois provinces maritimes mais elle existe 

en tres grande concentration dans le comte de Pictou, en Nouvelle-Ecosse, ou 

I1on a trouve des centaines de nids dans les cerisiers en bordure de la route; 

la mineuse des feuilles du tremble se trouve dans le nord du Nouveau-Brunswick 

et a cause des dommages divers; le papillon satine a ete releve dans I1Ile-

du-Prince-Edouard et a defolie moderement et gravement les peupliers blancs 

argentes, mais sa presence est encore plus commune dans les comt6s de 

Colchester, Richmond et Inverness, en Nouvelle-Ecosse; cette annee, le 

charancon du pin blanc a provoque plus de dommages qu'auparavant aux pins 

blancs des comtes de Northumberland et de Kent, au Nouveau-Brunswick; la 

mineuse de l'orme a endommage moderement et gravement les ormes a certains 

endroits des comtes de Prince et de Queens dans 1'ile-du-Prince-Edouard; les 

clooues des feuilles a provoque des degats moderes et graves au bouleau jaune 

dans l'ile Campobello, dans le comte de Charlotte, au Nouveau-Brunswick; le 

longicorne noir s'est attaque aux pousses de sapin baumier, causant ainsi le 

rougissement tres visible des branches dans les lies Grand Manan et 

Campobello, dans le comte de Charlotte, au Nouveau-Brunswick; le geometre noir 

commence a se manifester sur le bouleau blanc dans les comt§s de Restigouche, 

Victoria, Carleton et Northumberland, au Nouveau-Brunswick. 

Le 31 juillet 1991 ■ J« Edward Hurley et L.P. Magasi 
Releve des insectes et des maladies 

des arbres 
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Dutch elm disease - A significant expansion occurred in the 
distribution of the disease in Prince Edward Island in 1991. with 
the discovery of an infected tree at Little Sands, east of the 
Wood Island Ferry Terminal towards Murray River in Kings County, 
the disease has now been found in all three counties of the 
province. There was also an expansion in Prince County where the 
disease was found for the first time on the outskirts of 
Summerside and at Wellington Centre. The disease intensified in 
previously infected areas, especially around O'Leary. There were 
no major changes in distribution in the other two provinces, but 
the disease has been taking its toll in several Nova Scotia towns 
and municipalities. 

Variable oak leaf caterpillar, for the second year, has 
defoliated beech in scattered stands in southern York County, New 
Brunswick but, by the end of the first week in September, the 
overall defoliation was less than that reported in 1990. Trace 
defoliation, with but a few trees having higher levels of foliage 
loss, was typical for many of the stands defoliated last year. At 
Spednic Lake Provincial Park, York Co., where 75 ha of beech were 
completely defoliated in 1990, defoliation was light with many 
trees suffering moderate defoliation. 

Gypsy moth pheromone trap collecting, moth counting, and tallying 

ofresults are just getting underway by many cooperators. 
Everyone is encouraged to return traps or information to FIDS in 
Fredericton as soon as possible to facilitate summarizing the 
catches for the regional perspective and the coordination of any 
further effort on behalf of the Gypsy Moth Coordinating 
Committee. 

Birch leafminer has caused light and moderate browning by mining 

tEi leaves of white birch in areas that include the eastern half 
of Kings County and western Albert County, New Brunswick. 

Fall webworm nests were common on hardwoods in eastern mainland 

Nova Scotia and in southern and eastern New Brunswick. 

Infestations in Nova Scotia were at levels similar to those in 
1990 but in New Brunswick fall webworm nests were more common and 

widespread than last year. 

September 19, 1991 

CanadS 

I 

"1 

J. Edward Hurley and L.P. Magasi *= 

Forest Insect and Disease Survey ' 
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SITUATION DES RAVAGF.URS FORESTIERS DANS LES PROVINCES MARITIMES 
A LA MI-SEPTEMBRE 1991 - FAITS SAILLANTS 

Voici notre quatrieme et dernier rapport de l'annee qui met en 
lumiere les points saiiiants relatifs a la situation das 

ravageurs forestiers dans les provinces Maritimes a la 

mi-septembre 1991. 

Arpanteytso de la pruche - 11 y a eu de nouvelles incidences de 

defoliation dans les provinces du Nouveau-Brunswick et de la 
Nouvel1e-£cosse. On a constat6 une grave defoliation dans 

l'fle Deer ainsi que dans plusieurs petites parcelles dans le sud 
du comt6 de Charlotte, dans la region du lac Miller, dans Id 

comte de Restigouche, dans les environs du mont Carleton et dans 
un secteur connu localement sous le nom de Big South, dans le 
bras sud de la riviere Nepisiguit, comte de Northumberland, au 

Nouveau-Brunswick. Dans 1'est de la Nouvelle-£cosse, on a trouve 

des signes de defoliation des sapins baumiers due a l'arpenteuse 
de la pruche dans de nombreuses parcelles isolees dans les 

regions cotieres et dans certaines Ties depuis le 
passage Chezzetcook, dans le comt6 d'Halifax, jusqu'a 

1'ile Liscomb, dans le comte de Guysborough. Des releves aeriens 
effectu6s dans les deux provinces ont consign6 une grave 

defoliation par 1'arpenteuse de la pruche sur 2 100 hectares et 

une defoliation grave Imputable a 1'arpenteuse de la pruche et a 

la tordeuse des bourgeons de 1'6p1nette sur un territoire 

additionnel de 1 500 hectares au Nouveau-Brunswick ainsi qu'un 
territoire d'environ 3 500 hectares ayant subi des degres 

variables de defoliation en Nouvelle-Ecosse. Les relev6s aeriens 
ont et6 effectues conjointement par le ministere des Ressources 

naturelles et de 1'Energie du Nouveau-Brunswick (MRNE) ©t le 

ministere des Torres et Forets de la Nouvelle-Ecosse. 

Tordeuse des bourgeons de l'Spinette - la defoliation a ete 

cartographies par des releves adriens effectu6s par le MRNE sur 

301 000 hectares au Nouveau-Brunswick.; le niveau dMnfestation 

demeure parmi les plus bas en plus de vingt ans. Au total, le 
secteur touch6 par la defoliation n'est que 16gerement plus eleve 

(1,5 %) que le secteur defoli6 en 1990. Presque tous les secteurs 

defoli6s sont concentr6s au nord du Nouveau-Brunswick. 

Thyllose parasitaire de 1'orme - la maladie s'est 

considdrabiement propagee h 1'tle~du-Pr1nce-Edouard en 1991. Avec 

la d6couverte d'un arbre infestd & Little Sands, a 1'est du 
terminal du traversier de Wood Island en allant vers Murray River 

dans le comt6 de Kings, la maladie a maintenant ete decele© dans 

les trois comt6s de la province. II y a aussi eu prolif6ration 

dans le comte de Prince oD la maladie a 6t6 trouvee pour une 

premiere fois en banlieue de Summerside et dans la localitd de 

Wellington Centre. La maladie s'est intensified dans les secteurs 

deja infectes, part1culierement aux alentours de O'Leary. II n'y 

a eu aucun changement majeur de la distribution dans les deux 

autres provinces, mais la maladie fait beaucoup de ravages dans 

plusieurs villes et municipalites de la Nouvelle-£cosse. 
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du chflne - pour une deuxieme annee, cet insecte a 
ci5Toli6 Is hetre dans des peuplements epars du sud du comte de 
York au Nouveau-Brunswick; mais a la fin de la premiere semaine 
de septembre, dans 1'ensemble, la defoliation etait moins 
consid6rable qua celle rapportee en 1990. Nombre des peuplements 
touches l'an dernier ne comportaiant que des traces de 
<i6fol i at ion, quoique quolques arbres avaient perdu plus de 
fuuillage. Dans 1q pare provincial du lac Spednic, comte de York 
oti 75 hectares de netres avaient ete completement d6folies en 
1990, la d6fo]jation a ete legere et de nombreux arbres n'ont 
subi qu'une defoliation moderee cette annee. 

Spongieuse - la collecte des pieges a la phero-hormone, le 
d^nombrement des papillons et la compilation des r6sultats vient 
& peine- de commencer. Les nombreux col laborateurs qui effectuent 
ce travail sont encourages a renvoyer les pieges ou les 

rensoignements au RIMA, a Fredericton, le plus t6t possible afin 
ds faciliter la compilation des resultats sur la scene regionale 
et de coordonner les efforts subsequents du comite de 
coordination sur la spongieuse. 

Petite mineuee du bouleau - ce ravageur a cause un leger 

brunissement des feuilles du bouleau blanc dans des secteurs 
comprenant la moitie est du comte de Kings et l'ouest du comte 
d'Albert au Nouveau-Brunswick. 

Chenille a tente estivale - les nids etaient repandus dans les 
feuillus de l'est de la Nouvelle-^cosse (a 1'exception du 

Cap-Breton) ainsi que dans le sud et Vest du Nouveau-Brunswick. 
Les niveaux d'infestat1on en Nouvelle-£cosse etaient semblables 
aux niveaux de 1990, mais au Nouveau-Brunswick les nids de la 
chenille a tente estivale 6ta1ent plus communs et plus rdpandus 
que l'ann^e derniere. 

Lc 19 septembre 1991 J. Edward Hurley et L. P. Magasi 

Relev6 des insectes et des maladies des 
arbres 
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1991 NEW BRUNSWICK PROTECTION PROGRAM AGAINST SPRUCE BUDWORM 

(Prepared* for Annual Forest Pest Control Forum, Ottawa, Nov. 19-21, 1991) 

Spruce Budwonn Conditions in 1991 

The 1991 aerial survey for defoliation revealed 35 000 ha of light, 132 000 ha of 

moderate, and 134 000 ha of severe defoliation caused by spruce budworm (Figure 1). 

Approximately 65% of the M-S defoliation was outside the treated areas. Defoliation was 

detected in largest concentrations throughout Gloucester and Northumberland Counties, and 

widely scattered in Restigouche County in the northcentral and northern parts of the Province. 

Except for occasional small areas of defoliation, the majority of the rest of the Province was 

undamaged. The combined area of M-S defoliation (266 000 ha) was 12% more than in 1990. 

1991 Sprav Program 

The 1991 Spruce Budworm Spray Program conducted by Forest Protection Limited, in 

New Brunswick covered approximately 288 150 hectares (Figure 2). This was 45.9% less than 

the 533 200 ha treated in 1990. Another 30 040 ha were sprayed by J. D. Irving Ltd. on its 

own freehold limits (compared to 28 000 ha in 1990). 

Various aircraft, equipment, insecticides, and application rates were used (Table 1). Of 

the total area treated by FPL, 61.3% received a double application of the chemical fenitrothion 

(Sumithion). About 29.0% of the area received a double treatment of bacterial insecticide, 
Bacillus thurinpiensis var. kurstaki (B.t.) in the form of three products, viz. Futura XLV-HP, 

Dipel 64AF and Foray 48B (Table 1). A small area (3.1 %) received a single application of B.t. 

and the remaining 6.6% received a first application of fenitrothion followed by an application 
of B.t. (either Futura XLV-HP or Dipel 64AF). 

Spray aircraft included 9 TBMs (7 with standard boom and nozzles; 2 with prototype 

constant-speed electrically-driven rotary atomizers called Sergonairs); and 8 single-engine 

agricultural-type small spray planes (SSPs) (3 Ag Cats, 3 Thrushes, 2 Ag Trucks) equipped with 

wind-driven Micronair AU4000 rotary atomizers. Undiluted B.t. was applied in two applications 

each at half the normal rate (i.e. 2 x 15 BlU/ha) using SSPs with enhanced atomization (i.e. 

Micronair AU4000s with flow rates of 2L/min/unit). For logistical reasons one 9000-ha block 

was sprayed with Futura XLV-HP at 30 BIU/0.9 L/ha using TBMs equipped with boom and 

nozzles. Fenitrothion was applied in water-based formulation at the normal 210 g/1.46 L/ha rate 

from TBMs with boom and nozzles, and at 210 g/0.44 L/ha from SSPs with Micronair AU4000s 

or TBMs equipped with Sergonairs. Because of certain B.t. pumping problems within the 

aircraft fitted with Sergonairs their use was too limited to provide any meaningful independent 
operational assessment. 

N. Carter and D. Lavigae 

Form Pe«t Management 

Dept Natunl Rcioincei and Energy 

Fredericloo, New Bnnuwick 

E3B5H1 
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NEW BRUNSWICK 

It f«C* ' KliliwH • *•«• 

Figure 1. Areas of light, moderate and severe defoliation caused by spruce budworm in 

New Brunswick in 1991. 

tfi^l 
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-New Brunswick 1991 Spray Program 

Spruce Bu dworm 

Fenltrothion - 2 x 210 g/ha 

Bt - 2 x 15 BlU/ha 

Fenltrothion (210 g/ha) + Bt(l5 BlU/ha) 

EZ3 Bt - 1 x 30 BUI/ha 

Hemlock Loo p e r 

Bt - 1 x 30 BlU/ha 

Figure 2. Areas sprayed by FPL for spruce budworm control in New Brunswick in 1991. 
(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 1991 

in New Brunswick (does not include J. D. Irving Ltd. program). 

Treatment1 

Hectares 

(Thousands) Percent 

Aircraft 

Type* 

One Application - Biological 

30 BIU FXLV-HP/0.90 L/ha 

Two Applications - Biological 

15 BIU FXLV-HP/0.45 L/ha + 

15 BIU FXLV-HP/0.45 L/ha 

15 BIU D-64AF/0.89 L/ha + 

15 BIU D-64AF/0.89 L/ha 

15BIUF-48B/1.18L/ha + 

15BIUF-48B/1.18L/ha 

SUB-TOTAL: 

SUB-TOTAL BIOLOGICAL ONLY: 

Two Applications - Chemical 

210 g Fen/1.46 L/ha + 

210 g Fen/1.46 L/ha 

210 g Fen/0.44 L/ha + 

9.0 

72.0 

10.6 

0.8 

83.4 

92.4 

141.2 

(3.1) 

(25.0) 

(3.7) 

(32.1) 

(49.0) 

TBM/b 

SSP.TBM/s 

SSP 

SSP 

TBM/b 

i 

r^i 

1^9 
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The first chemical and B.t. blocks were declared biologically ready for treatment the 
morning of May 28th and evening of May 30th, respectively. By June 8th all blocks were ready 

for treatment. Poor weather delayed the first spray of chemical until the morning of May 30th. 

Spraying B.t. commenced the evening of May 30th. All first applications of fenitrothion and 

B.t. were completed by June 6th and June 9th, respectively. All spraying was completed on 
June 16th. 

Results of Sprav Program 

The 1991 spray program was characterized by the use of: (1) one chemical insecticide 

(fenitrothion); (2) three biological insecticides (B.t.); (3) some treatments where the first 

application was fenitrothion and the second was B.t.; (4) four types of spray planes; and (5) 

three types of spray equipment. Overall a total of 17 aircraft/equipment/insecticide "treatment" 

combinations were sampled. The two main treatments, however, were: fenitrothion applied 

twice at 210 g/ha by TBMs equipped with boom and nozzles or SSPs with Micronairs; and 

Futura XLV-HP or Dipel 64AF applied twice at 15 BlU/ha using SSPs equipped with 

Micronairs. 

To assess the efficacy of the spray program a series of 5-tree plots were distributed 

throughout each spray block to obtain coverage and data representative of normal variability 

among spray results and some of the factors influencing them (e.g. pre-spray populations, larval 

development, delays in treatment, and limited weather data from nearby weather stations). In 

this way, different spray regimes (= aircraft/equipment/insecticide) were sampled, but the 
subsequent sample sizes within each regime were not sufficient to draw firm conclusions about 

differences between them. Consequently, pooling of data by fenitrothion or B.t. groupings was 

necessary. Deposit measurements, precise plot-specific weather data, and more intensive 

biological data were not collected operationally. 

This year, a research project was designed and conducted to investigate the key 

parameters which influence B.t. efficacy. For this effort, a number of the operational plots were 

supplemented with 5 additional 5-tree plots for intensive monitoring. Specific results from that 

investigation will be reported elsewhere. Pre-spray population counts, final post-spray pupal 

counts, and branch defoliation estimates from these plots were used with the operational 

information to provide the largest data set for assessment of the program. 

This year, pre-spray populations of spruce budworm larvae were generally similar to 

those encountered in 1990, and the expected levels of defoliation were also similar though 

slightly higher at low and moderate populations. Shoot elongation and larval development were 

favorable at the time blocks were deemed ready for treatment. Some periods of cool and wet 

weather were encountered during the program. 

Within treated blocks in the M-H forecast for 1991 the aerial survey detected M-S 
defoliation over 29% of the 128 200 ha treated with fenitrothion, 42% of the 92 400 ha treated 

with B.t., and 29% of the 19 100 ha treated with fenitrothion followed by B.t. Overall, some 

34% of the area treated in the M-H forecast had M-S defoliation. This is approximately twice 

the average for spray programs based mostly on chemicals, conducted over the past 15 years. 
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For the operational assessments data from the Futura XLV-HP 1 x 30 BlU/ha by TBM h 

boom/nozzle were excluded because this was applied for logistical expediency in a fashion not \ 

believed to be operational. Data from the Foray 48B 2 x 15 BlU/ha application were excluded 

because it was applied to only 800 ha on a trial basis. For the program evaluation, the "*! 

remaining data were pooled into three treatments as follows: (1) 2 x 210 g/ha of fenitrothion 

applied by TBMs or SSPs; (2) 2 x 15 BlU/ha of B.t. (Futura XLV-HP or Dipel 64AF) applied 

by TBMs with Sergonairs or SSPs with Micronairs; and (3) 210 g/ha fenitrothion followed by ""1 

15 BlU/ha B.t. applied by any aircraft/atomizer. i 

Variability between spray blocks was evident as usual (Table 2). Nevertheless analysis H 
of curves of average percent defoliation based on pre-spray populations of larvae/bud 

demonstrate that defoliation was generally lowest in fenitrothion plots, somewhat higher in B.t. 

plots, and highest in the untreated plots (Figure 3). Differences in levels of defoliation between : 

fenitrothion and B.t. tended to become more apparent at high and extreme population levels. 

Pooled results from the Fen. + B.t. treatment suggested inadequate overall protection compared 

to the untreated plots with insufficient correlation to warrant illustrating the line (r2 — 0.16, j 

slope not different from zero). Cursory analysis suggests that results could have been influenced 

by cool temperatures (5-12°) and showers around the time of fenitrothion application and delays — 

as long as 17 days before B.t. treatment. Adequacy of deposit for both insecticides is not ' 
known. 

These data were also subjected to non-parametric analysis (Table 3). Because overall | 

populations were different in the three treatments, the selected plots were stratified into four pre-

spray larvae/bud categories as follows: low = >0<0.1; moderate = >0.1<0.2; high = ^ 

0.2:20.3; extreme = >0.3. Significances between means of percent defoliation, percent > 

reduction in defoliation, and percent corrected mortality were revealed (Table 3). These data 

corroborate conclusions from the defoliation curves and confirm significant differences in ^ 

defoliation in favor of fenitrothion in each population category. This is also reflected in data \ 

of percent reduction in defoliation. 

"i 

Differences between mean percent corrected-larval mortality were not significant except '< 

in the low category and hence do not fully explain the foliage protection results. Nevertheless, 

because B.t. has to be ingested to be effective, perhaps the larvae had to eat a substantial "j 
quantity of needles before obtaining a lethal dose. If so, this might explain why there was ' 

significant defoliation in B.t. plots. This would be plausible if the deposit was of insufficient 

quantity or quality to elicit rapid mortality or feeding inhibition to most of the larvae, especially "1 
if post-spray weather adversely affected feeding. Fenitrothion, on the other hand, can cause 

mortality by contact or ingestion, thus having two opportunities to reduce the potential number 

of feeding larvae and hence provide foliage protection. The lack of a more pronounced ! 
difference with fenitrothion plots might also reflect "poor" deposit or insufficient 

larval/insecticide encounters resulting from adverse post-spray weather. Furthermore, protracted ™ 

delays between applications could have provided the opportunity for defoliation to occur prior ; 

to second applications of insecticides. These factors are being further investigated. 
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Table 2. Mean larval numbers, larval mortality, and tree defol 

iation on balsam fir in treated and untreated transects 
within N.B. in 1991. 

Abbott (1925). 

Absolute reduction in defoliations S(Exp.% - Obs.%)/n 

% Reduction in Defoliation= S(((Exp.% - Obs.%)/Exp.%) X 100)/n 
Doe.: 1992SBWM.RFT 
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Figure 3. Comparison of relationships between expected defoliation and larvae/bud from 

treated and untreated check plots in 1991. 
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Table 3. Means, standard errors and non-parametric (Kruskal-Wallis, Wilcoxon two-sample test 

(P<0.05)) results for treatments in New Brunswick in 1991. 

* Treatments: Untreated • Unsprayed transects. 

2 x Fen. • Feniuothion @ 2 x 210 g/ha. 

2 x B.t. - Futura XLV-HP or Dipel 64AF @ 2 x 15 BlU/ha. 

Fen.+B.t. • Feniuotbion® 1 x 210 g/ha + Futura XLV-HP or Dipel 64AF @ 1 x 15 BlU/ha. 

** Same letters indicate no statistical difference between indicated treatments for a given population range. 
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Forecast of Infestation for 1992 <*! 

The forecast for 1992 is for 0.615 million ha (Figure 4) of moderate to high populations. 

Areas with variable populations last year (0.22 million ha) either collapsed or became more ™! 

uniform at slightly higher populations this year. The area of moderate to high populations has 

decreased 20% from 0.77 million ha in 1990 and the total infestation is 38% lower (Table 4). 

Between 1982 and 1986 there was a provincial increasing trend in the percent of forecast points ""I 

in the Low population category with a corresponding decreasing trend for the High category ' 

(Table 5). In 1987, there was a three-fold increase in the proportion of points in the High 

category in the north-central to northwestern parts of the Province, primarily Restigouche H 
County. Most of Restigouche County contained variable (low to moderate) populations in 1990. ' 

Populations have now declined to low throughout most of the County. Moderate to high 

populations occur in the northwestern part of Northumberland County and adjacent western part ! 

of Gloucester County. Except for two areas of M-H populations in the west-central area, and 

one pocket northwest of Moncton no significant damage is expected throughout the majority «*, 

(90%) of the Province. | 

Plans for 1992 

Spray plans for 1992 area being considered. 

r^-ki 
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SPRUCE BUDWORM 

INFESTATION FORECAST 

FOR 1992 

MODERATE-HIGH 

POPULATIONS 

ISOLATED POCKETS 

MODERATE-HIGH 

POPULATIONS 

NEW BRUNSWICK 

Figure 4. Areas of New Brunswick forecast to have moderate to high spruce budworm 

populations in 1992 based on the 1991 L2 survey. 

183 



pnn 

Table 4. Comparison of forecast area (ha) of Moderate and High infestations 1982-1991, 

including variable (low-moderate) infestations in 1988 and 1989, and variable 

(low-nigh) infestations in 1990. 

Year (N) (N + 1) FORECAST) 
(v!J.WI 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

5.30 million ha 

4.10 million ha 

3.57 million ha 

3.15 million ha 

1.71 million ha 

1.50 million ha 

1.65 million ha 

1.47 million ha 

0.99 million ha 

0.61 million ha 

F&P\ 

Table 5. Comparison of spruce budworm forecast infestation levels 1981-1991. 
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FOREST PROTECTION LIMITED 

1991 PROGRAM REPORT 

Forest Protection Limited 

Comp. 5, Site 24, R.R.#1 

Fredericton, New Brunswick 

E3B 4Z2 

Phone: (506) 446-6930 

Fax : (506) 446-6934 

July 05, 1991 
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Insecticide 

FOREST PROTECTION LIMITED 

1991 AREA fHECTARES! TREATED BY INSECTICIDE AND AIRCRAFT TYPE 

SPRUCE BUDWORM 

Number of Hectares 

Dosage Aircraft Type First Application Second Application 

oo 

B.t. 1 x 30 BlU/ha 

Insecticide 

B.t. 

S.H. Napper 

Dosage 

1 x 30 BlU/ha 

TBM (Boom 6 Nozzle) 9 000 

TOTAL 9 000 

TOTAL SPRUCE BUDWORM AREA: 

HEMLOCK LOOPER 

Aircraft Type 

TBM (Boom & Nozzle) 

Cessna 188 

TOTAL HEMLOCK LOOPER AREA 

288150 

Number of Hectares 

15 475 

1 500 

16 975 
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FOREST PROTBCTION LIMITED 

1991 AREA (HECTARES) BY INSECT, TREATMENT AND OWNERSHIP 

Insect Treatment 

Department of Natural 

Resources and Enerov 

NBIP Forest 

Products Inc, 

Miramichi Pulp 

and Paper Inc. TOTAL 

Spruce 

Budworm 

00 

Hemlock 

Looper 

Fenitrothion 

Fenitrothion + B.t. 

B.t. 

TOTAL 

B.t. 

TOTAL 

4 000 

265 

4 265 

S.H. Napper 

_J _J I . 1 



Mew Brunswick 1991 Spray Program 

Spruce Buduorm 

!■■ Fenitrathion<S10 g'ha) ♦ Bt(15 BlU'ha) 

2CD FenLtrothion(2 x 210 g'ha) 

3 IB Btd x 36 BIlKha) 

H-I3 Bt(2 x 15 BUI'ha) 

Hemlock Looper 

■5B1 Btd x 38 BUI'ha) 
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GENERAL 

Authorizations j 

By letter of January 25, 1991 from the Deputy Minister of the 

Department of Natural Resources and Energy (DNRE), Forest Protection m 

Limited (FPL) was authorized to proceed on behalf of DNRE with the i 

purchase of materials and contract aircraft for the 1991 aerial treatment 

program against spruce budworm and hemlock looper. The area to be treated H 

was approximately 300 000 ha at a ratio of approximately two-thirds ' 

fenitrothion to approximately one-third B.t. 

At a meeting of the Board of Directors of FPL on February 13, 

1991 "it was Resolved that the A/General Manager at this time be ,» 

authorized to make commitments for R&D projects to be conducted in the j 

1991-92 fiscal year not to exceed $300,000, not including dedicated 

funding from other sources, and that he return to the Board for additional "*! 

funding if justified". 1 

On May 17, 1990 Hon. Morris Green, Minister DNRE, signed a j 

letter of agreement to implement Order-in-Council #91-419, which 

authorized FPL to carry out the spray program as specified. _ 

(Copy of letter in Appendix, pg A-l). { 

Permit to Spray ^ 

On February 25, 1991 a completed "Application for a Permit > 

(Aerial)" was submitted to the Minister of Environment. 

By letter dated April 23, 1991, and signed by Hon. Vaughn ' 

Blaney, Minister, Department of Environment, the authorization for aerial 

application of insecticides was granted as outlined in the February 25 . 

request for permit. 

(Copy of permit in Appendix, pg A-3). "^ 

Support Facilities 

Through April and May mixing and loading facilities were set H 

up at Bathurst and Sevogle airstrips. Bathurst Airport was utilized for 

only one B.t. product (Futura XLV-HP) while Sevogle airstrip was used for 

three different B.t. products (Futura XLV-HP, Foray 48B, Dipel 64AF) and 

two fenitrothion (Sumithion) formulations (52:48 and 85.6:14.4 

emulsifiable concentrate:water). <m 

Complete kitchen, dining and sleeping facilities were 

established at Sevogle. Arrangements were made for personnel working at ^ 

Bathurst to live and eat at the most convenient motels and restaurants. 
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Personnel 

In addition to FPL's eleven (11) management/administration 

staff and seven (7) person field crew, fifty (50) seasonal ground workers 

and forty eight (48) contract flight crew were employed. The ground 

workers were employed, six (6) at Bathurst, thirty seven (37) at Sevogle, 

six (6) in Fredericton and one (1) at Dunphy. They were employed in a 

wide range of positions such as information monitors, radio technician, 

tower operators, cooks, pump operators, payroll clerk, truck drivers, 

labourers, etc. All were paid on a daily rate basis according to the 

various responsibilities required of them. 

FPL's regular field crew were utilized for area field 

supervisors; installation of mixing and loading facilities; moving 

insecticide materials; trouble shooting regarding pumps, meters, 

generators, camp facilities; etc. All are very experienced with FPL and 

fully capable and qualified to handle most trouble spots and emergencies. 

In order to operate the Cessna Dry lease fleet of Supervision 

and Pointer aircraft, sixteen (16) Pointers/Navigators and nineteen (19) 

Pilots were contracted for the aerial treatment program. Four (4) of 

these Pilots were kept on into July in order to carry out DNRE's aerial 

defoliation survey. FPL also contracted ten (10) Spray Pilots and three 

(3) Firebomber Pilots. 

Aircraft/Spray Equipment 

A fleet of 17 spray aircraft, 11 of which were owned by FPL, 

and 20 navigation aircraft was assembled for the project. A helicopter 

was retained on contract for search and rescue purposes. Details of 

ownership and type of aircraft used are in the Appendix, pg A-8. 

The three Thrush 600, three Ag Cat 600 and two Cessna 188 

spray aircraft were equipped with Hicronair AU4000 wind driven atomizers. 

Two TBM spray aircraft were equipped with Sergonair electric atomizers. 

Seven TBM spray aircraft were equipped with T-Jet 11010 nozzles. 

The two TBM aircraft with Sergonairs treated only 18 470 hectares 

(single application) on 15 missions due to mechanical difficulties mainly 

in the pumping system that could not be resolved during the project. 

Although the aircraft did treat 3 760 ha with B.t., this did not allow for 

an operational assessment of the Sergonair atomizer for the application of 

B.t. 
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More budworm blocks to be treated were declared ready on 

subsequent days until all blocks were opened by June 08. All first 

applications of B.t. and fenitrothion were completed by June 06 and June 

09 respectively and the normal spraying with both applications was 

completed on June 16. There was a minimum of a 5 day period between first 

and second application for both B.t. and fenitrothion. 

The first hemlock looper block to be treated with B.t. was 

declared biologically ready by DNRE for June 25 and both blocks were open 

the following day. Applications began in the evening of June 25 and were 

completed on June 30. 

Weather 

"Normal" spray weather conditions were experienced after 

starting treatment of the spruce budworm and hemlock looper areas. Spruce 

budworm blocks were aerially treated on fourteen of a potential twenty 

days during the project with hemlock looper blocks being aerially treated 

on five of a potential six days following block openings. 

Accidents and Incidents 

Two insecticide loads were jettisoned on Hay 31 and June 03 

respectively due to mechanical problems immediately after takeoff with TBM 

aircraft from Sevogle airstrip. Both pilots and the aircraft involved 

returned safely. 

At Sevogle airstrip on June 16, a Cessna 210 spotter aircraft 

incurred substantial damage due to a partial retraction of the landing 

gear while taxiing. The pilot was unharmed. 

All incidents and accidents were immediately reported to the 

appropriate authorities. 

Research and Development 

FPL is participating wholly or in part in various research and 

development projects relating to evaluating the operational parameters 

influencing B.t. efficacy; evaluating/developing spray technology, 

navigation systems, dataloggers, spray deposition models; and product 

testing. 

Other participants in these projects include Abbott 

Laboratories, Limited, Atlantic Weather Environmental Consultants (AWEC), 

Atmospheric Environment Services - Environment Canada (AES), Chemagro 

Limited, DNRE, Forestry Canada - Maritimes (FCH), Forestry Canada - Forest 

Pest Management Institute (FPMI), National Research Council (NRC), New 
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Insecticide Purchases 

Price quotations were submitted from all major BupplierB of 

pesticides for the spruce budworm program by January 18, 1991 and for the 

hemlock looper spray program by March 05, 1P91. 

Purchase orders were issued as follows: 

Sumitomo Canada Limited - for 310 drums each containing 250 kg 

of 96% technical fenitrothion, total of 77 500 kg @ $13.87 per 

kg. 

Chemaoro Limited - for 85 000 litres Futura XLV-HP B.t. at 

33.0 B.I.U.'s per litre, total 2 805 000 B.I.U.'s @ $0.2975 

per B.I.U. 

Abbott Laboratories. Limited - for 20 000 litreB of Dipel 64AF 

at 16.9 B.I.U.'s per litre, total 338 000 B.I.U.'s @ $0.2975 

per B.I.U. 

Novo Nordisk Bioindustrials - for 2000 litres Foray 48B B.t. 

Q 12.7 B.I.U.'s per litre for a total of 25 400 B.I.U.'s @ 

$0.27 per B.I.U. (spruce budworm project) 

- for 72 000 litres Foray 48B B.t. @ 12.7 B.I.U.'s per litre 

for a total of 914 400 B.I.U.'s @ $0.25 per B.I.U. (hemlock 

looper project). 

By letter of June 24, 1991, DNRE cancelled the second 

application of B.t. on the hemlock looper blocks due to unexpected low 

populations. This resulted in a current inventory of 43 085 litres of 

Foray 48B B.t. 

In addition, FPL currently has an inventory of 7765 litres of 

technical fenitrothion. Details of insecticide utilization and inventory 

are in the Appendix, pg A-9. (It should be noted that the volumes of 

actual purchases varied slightly from the purchase orders due to bulk 

purchases.) 

Block Openings 

The first budworm blocks to be treated with fenitrothion were 

declared biologically ready by DNRE for the morning of May 28, but weather 

did not permit spraying to commence until the morning of May 30. The 

first budworm block to be treated with B.t. was declared biologically 

ready for the evening of May 30 when B.t. treatment began. 
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Brunswick Research and Productivity Council (RPC), Novo Nordisk 

Bioindustrials, Ontario Ministry of Natural Resources (OMNR), Soci£t6 de 

protection des forets contre les insectes et maladies (SOPFIM), Spray 

Efficacy Research Group (SERG), University of New Brunswick, Department of 

Chemical Engineering (UNB). 

The twelve projects undertaken to date in 1991 are outlined 

in the Appendix, pg A-10 with direct project costs totalling approximately 

$910,000, FPL's portion being approximately $296,000. Direct project 

costs do not include the in-house costs of the various participants. 

Information Centre 

An Information Centre was operated from FPL's headquarters at 

the Fredericton Airport. As announced by public notice in New Brunswick "^ 

newspapers, a toll-free service was available from any part of the ' 

Province for those requesting information. This bilingual service was in 

operation daily from 5 a.m. to 10 p.m. during the project period. The 

Information Center personnel answered all calls in a factual manner and ' 

arranged for call-backs if the requested information was not readily 

available. 

In addition, information as to zones open for treatment was m 

sent daily by FAX for distribution via the New Brunswick Information j 

Service closed circuit teletype. This same information was also made 

available to a toll-free Code-a-Phone service on a 24 hour-a-day basis. ""J 

Information on which blocks or portions of blocks that were open for ! 

treatment during the next 24 hours was also sent daily by FAX to DNRE and 

forest industry representatives. i 

Other than Code-a-Phone use some 31 calls for information were r» 

received, recorded and classified as: Environment Canada (20), Media (2), I 

Occupational Health & Safety Commission (1), General Information (6), 

General Criticism (1), Specific Complaints (1). H 

Results of the 1991 Program and Forecasts for 1993 

DNRE is presently carrying out surveys to assess the results 

of the 1991 spray project. Also, surveys will continue to be carried out 

as a basis for predicting 1992 populations. Analysis of these surveys 

will be available this autumn. 

D.C. Davies 

July 05, 1991 
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FOREST PROTECTION LIMITED 

RAPPORT DO PROGRAMME DE 1991 

p, Forest Protection Limited 

t ■ Comp. 5, Empl. 24, R.R.I 

Fredericton (Nouveau-Brunswick) 

P E3B 4X2 

Tel. : (506) 446-6930 

Telec. : (506) 446-6934 

le 5 juillet 1991 
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Insecticide Dose 

FOREST PROTECTION LIMITED 

SUPERPICIE TRAITEE EN 1991 ET TYPES D'AVIONS 

TORDEUSE DU BOURGEON DE L'EPINETTE 

Nombre d * hectares 

Type d1avion Premiere application Seconde application 

Fenitrothion 2 x 210 g/ha TBM (Gicleurs ouverts) 148 815 

TBH (Sergonair) 

Thrush 600 27 890 

Cessna 188 

TOTAL 176 705 

141 225 

8 660 

19 615 

7 205 

176 705 

Fenitrothion 

+ B.t. 

B.t. 

1 x 210 g/ha 

1 x 15 BlU/ha 

2 x 15 MUI/ha 

TBH (Gicleurs ouverts) 

TBM (Sergonair) 

Thrush 600 

Ag Cat 600 

TOTAL 

TBM (Sergonair) 

Thrush 600 

Ag Cat 600 

Cessna 188 

TOTAL 

9 990 

6 050 

3 040 

83 365 83 365 

B.t. 1 x 30 MUI/ha TBM (Gicleurs ouverts) 

TOTAL 

9 000 

9 000 

TOTAL DE L'AIRE DE LA TORDEUSE t 288 150 

Insecticide 

B.t. 

Dosage 

1 x 30 BlU/ha 

ARPENTEUSE DE LA PRUCHE 

Type d'avions 

TBM (Gicleurs ouverts) 

Cessna 188 

TOTAL DE L'AIRE DE 1*ARPENTEUSE 

Nombre d'hectares 



FOREST PROTECTION LIMITED 

SUPERFICIE PAR INSECTE, TRAITEMENT ET PROPRIETES 

Insecte Traltement 

Ministere des Ressources NBIP Forest 

naturelles et Enerqie Products Inc. 

Miramichi Pulp 

and Paper Inc. TOTAL 

Tordeuse du Ffinitrothion 

bourgeon de Fenitrothion + B.t. 

l'epinette B.t. 

TOTAL 

4 000 

265 

4 265 

00 

Arpenteuse B.t. 

de la pruche TOTAL 

16 975 

S.H. Napper 

I ] 1 



Programme de pulverisation de 1991 

au Nouveau-Brunswick 

Tordeuse du bourgeon de l'§pinette 

IB Fenitrothion(210 g/ha) + Bt(15 MUI/ha) 

ol—I Fenitrothion(2 x 210 g/ha) 

Cf Bt(l x 30 MUI/ha) 

Bt(2 x 15 MUI/ha) 

Arpenteuse de la pruche 

Bt(l x 30 MUI/ha) 
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CONSIDERATIONS GENERATES 

Autorisation "H 

Le 25 Janvier 1991, Forest Protection Limited (FPL) recoit 1•autoriaation ' 

Scrite du sous-ministre des Ressources naturelles et de l'Energie (MRNE) de ,™ 

procSder au nom du miniature a l'achat du materiel et aux contrata d'avions pour j 
le programme de pulverisation aerienne de 1991 contre la tordeuse du bourgeon de 

l'epinette et de l'arpenteuse de la pruche. La superficie a traiter s'etend sur **j 

environ 300 000 ha, et le traitement aera effectu§ dans une proportion d'environ 

deux tiers de fenitrothion et d"environ un tiera de B.t. 

i 

A une assemblee du conseil d'administration de FPL tenue le 13 feVrier 

1991, il est resolu d'autoriser le directeur general interimaire a engager dans „-. 

des projets de recherche et de developpement pour l'annee financiere 1991-1992 j 

un montant maximal de 300 000 $, excluant de3 fonds provenant d'autres sources, 

et a demander au conseil d'autres fonds au besoin. tm 

Le 17 mai 1990, 1'honorable Morris Green, ministre des Ressources 

naturelles et de l'Energie, signe une lettre d'entente permettant la raise en H 

oeuvre du decret n° 91-419 autorisant FPL a entreprendre le programme de ' 
pulverisation tel qu'il est precised 

(On trouvera une copie de la lettre a la page A-l de I1annexe.) ; 

Penis de pulverisation « 

Le 25 fSvrier 1991, une demande de permis de pulverisation est prSsentee i 

au ministre de l'Environnement. 

[ 

Le 23 avril 1991, 1'honorable Vaughn Blaney, ministre de l'Environnement, ■ 

accorde 1'autorisation d'effectuer 1'application d'insecticides par voie 

aerienne, tel que le precisait la demande de permis faite le 25 fevrier. ] 

(On trouvera une copie du permis a la page A-3 de 1'annexe). 

Installations de soutien I 

D'avril a mai, on procede a 1■installation de l'equipement de melange et 

de chargement aux pistes d'atterrissage de Bathurst et de Sevogle. Lf application *! 
d'un seul produit de B.t. (Futura XLV-HP) est faite a partir de l'aSroport de 

Bathurs, et, a partir de Sevogle, celle de trois produits de B.t. (Futura XLV-HP, 

Foray 48B et Dipel 64AF) et de deux formules de fSnitrothion (Sumithion) : 52/48 H 
et 85.6/14.4 (concentre emulsifiant/eau). 

1 
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Sevogle possede toutes les installations necessaires a 1•hebergement de son 

personnel, et on a prevu que le personnel travaillant a Bathurst logerait et 

mangerait dans les motels et restaurants les plus proches. 

Personnel 

En plus des 11 cadres de FPL et des 7 personnes composant l'equipe 

exterieure, on embauche 50 travailleurs au sol saisonniers et une equipe de 48 

navigants. Le personnel au sol est reparti de la fagon suivante : 6 a Bathurst, 

37 a Sevogle, 6 a Fredericton, et 1 a Dunphy. Ces personnes sont affectees a 

divers postes, qui comprennent les proposes aux renseignements, lee 

radiotechniciens, les controleurs aeriens, les cuisiniers, les preposes aux 

pompes, lea commis du service de la paie, les camionneurs, les manoeuvres, etc. 

Tous sont remuneres a un taux quotidien, selon leurs responsabilitSs. 

L'equipe exterieure reguliere de FPL est chargee de la supervision Bur 

place, de 1•installation de l'equipement de melange et de chargement, du 

transport des insecticides, et de la detection des problemes lies aux pompes, aux 

appareils de mesure, aux generateurs, aux installations des camps, etc. Toutes 

ces personnes comptent de nombreuses annees dfexperience au service de FPL et ont 

toutes les capacites et les competences necessaires pour s'occuper des problemes 

et des imprevus. 

On recrute pour le programme de pulverisation aerienne 16 pointeurs-

navigateurs et 19 pilotes pour la flotte de Cessnas de surveillance et d'avions-

pointeurs loues sans service. Quatre de ces pilotes demeurent en service jusqu'en 

juillet pour effectuer le releve aerien de defoliation du MRNE. FPL recrute 

egalement 10 pilotes pour la pulverisation et trois pilotes d'avions-citernes. 

Avions et. ecruipement de pulverisation 

On rassemble pour le projet une flotte de 17 avions de pulverisation, dont 

11 appartiennent a FPL, 20 avions-pointeurs ainsi qu'un helicoptere pour les 

missions de recherche et sauvetage. On trouvera les details concernant les 

proprietaires et les types d1avions a la page A-8 de 1'annexe. 

Pour le programme de pulverisation, les troia Thrush 600, les trois Ag Cat 

600 et les deux Cessna 188 sont munis d'atomiseurs Micronair AU4000, deux TBM 

d'atomiseurs electriques Sergonair, et sept TBM de buses T-Jet 11010. 

F3< 
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Les deux TBM munis de Sergonairs ont effectue une application unique sur 

une superficie de seulement 18 470 hectares en 15 missions en raison de problemes 

m€caniques survenus principalement dans le systems de pompage et ne pouvant Stre 

regies pendant le projet. Bien gue les avions aient traiti au B.t. une superficie 

de 3 600 ha, il est impossible d'evaluer le fonctionnement de l'atomiseur 

Sergonair pour 1•application de B.t. 

Achats d * insecticides 

Tous les principaux fournisseurs ont soumis une liste de prix des 

pesticides avant le 18 Janvier 1991 pour le programme de lutte contre la tordeuse 

du bourgeon de l'epinette, et avant le 5 mars 1991 pour le programme de lutte 

contre l'arpenteuse de la pruche. 

Les bons de commande ont ete emis de la fagon suivante : 

Sumitomo Canada Limited - 310 barils contenant chacun 250 kg de 

fSnitrothion (I.A. 96 %); total : 77 500 kg @ 13,87 $/kg. 

Chemacrro Limited - 85 000 1 de B.t. Futura XLV-HP, 33,0 H0I/1; total : 

2 805 000 MUI @ 0,2975 $/MUI. 

Abbott Laboratories, Limited - 2 000 1 de Dipel 64AF, 16,9 MOI/1; total : 

338 000 MUI @ 0,2975 $/MUI. 

Novo Nordisk Bioindustrials - 2 000 1 de B.t. Foray 48B, 12,7 MUI 1; 

total : 25 400 MUI @ 0,27 S/MUI (contre la tordeuse du bourgeon de 

l'epinette) 

- 72 000 1 de B.t. Foray 48B, 12,7 MUI/1; total : 914 400 MUI @ 0, 25 $/l 

(contre l'arpenteuse de la pruche). 

Le ministere des Ressources naturelles et de 1'Energie annule le 24 juin 

1991 la deuxieme application de B.t. contre l'arpenteuse de la pruche en raison 

de la baisse imprevue des populations d'insectes. II y a done actuellement en 

stock 43 085 1 de B.t. Foray 48B. 

En outre, FPL a actuellement en stock 7 765 1 de fenitrothion I.A. On 

trouvera des details sur 1* usage des pesticides et l'inventaire a la page A-9 de 

1'annexe. (II convient de signaler que le volume des achats varie legSrement en 

raison des quantitSs importantes.) 

202 



Rffl 

r 

Ouverture des blocs 

Le ministere dea Ressourcea naturellea et de l'Energie a annonce que, du 

point de vue biologique, lea preroiera bloca qui devaient etre traitea au 

fenitrothi-on contre la tordeuse du bourgeon de l'epinette etaient prets pour la 

matinee du 28 mai; lea conditions meteorologiques n'ont toutefois paa perraia 

d'entreprendre la pulverisation avant le 30 mai. Lea premiera bloca a etre 

traitea au B.t. contre la tordeuae ont ete declares prets pour la soiree du 30 

mai, date a laquelle la pulverisation a commence. 

D'autrea bloca qui devaient etre traitea contre la tordeuae ont iti 

declares preta dana lea joura auivanta, et toua les bloca etaient prets a compter 

du 8 juin. Toutea lea applicationa de B.t. et de fenitrothion etaient terminSes 

le 6 juin et le 8 juin respectivement, et lea deux applicationa normalement 

requiaea ont ete achevees le 16 juin. II fallait attendre un minimum de cinq 

joura etaient entre la premiere et la aeconde application, tant pour le B.t. que 

pour le fenitrothion. 

Le ministere dea Reasourcea naturellea et de l'Energie a annonce que le 

premier bloc qui devait etre traite contre l'arpenteuse de la pruche etait pret 

pour le 25 juin, et les deux bloca Staient ouverta le jour auivant. La 

pulveriaation a commence le 25 juin et a pria fin le 30 juin. 

Conditions roeteorolooioues 

On a connu dea conditions meteorologiques «normales» aprea le debut du 

traitement contre la tordeuse du bourgeon de l'epinette et de I'arpenteu9e de la 

pruche. Les blocs ont ete traitea par vole aerienne contre la tordeuse de 

l'epinette pendant 14 des 20 jours possibles et, contre l'arpenteuse, pendant 

cinq des six jours possibles apres l'ouverture des blocs. 

Accidents et incidents 

Deux charges d'insecticide ont du ete larguees le 31 mai et le 3 juin en 

raison de defaillances mecaniques survenues immediatement apres le decollage de 

TBM a la piste de Sevogle. Les deux pilotes sont revenus sains et saufs et les 

avions n'ont subi aucun dommage. 

Le 16 juin a la piste de Sevogle, un pointeur Cessna 210 a aubi des 

dommages considerables en raison d'une retraction partielle du train 

d'atterrissage lors d'un deplacement au sol. Le pilote etait indemne. 

Tous les incidents et accidents survenus ont ete signales immediatement aux 

autorites competentes. 
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Recherche et developpement 

FPL finance partiellement entierement divers projets de recherche et 

developpement lies a I1evaluation des parametres operationnels influant sur 

l'efficacite du B.t., a I1 evaluation et a la mise au point de technologies de 

pulverisation, de systemes de navigation, de consignateurs de donnees, de modeles 

de depot des pulverisations ainsi qu'a des essais de produits. 

Participant egalement a ces projets les intervenants suivants : Abbott 

Laboratories, Limited, Atlantic Weather Environmental Consultants (AWEC), les 

Services de 1'environnement atmospherique d'Environnement Canada (SEA), Chemagro 

Limited, le ministere des Ressources naturelles et de l'Energie, Forets Canada 

region des Maritimes (FCM), l'Institut pour la repression des ravageurs 

forestiers, le Conseil national de recherches du Canada (CNRC), le Conseil de la 

recherche et de la productivity du Nouveau-Brunswick (CRP), Novo Nordisk 

Bioindustrials, le ministere des Ressources naturelles de 1'Ontario, la Societe 

de protection des forets contre les insectes et maladies (SOPFIM), le Spray 

Efficiency Research Group (SERG), le departement d'ingenierie chimique de 

l'Universite du Nouveau-Brunswick (UNB). 

On trouvera un apercu des 12 projets entrepris jusqu'a maintenant en 1991 

a la page A-10 de 1'annexe. Le total du financement direct des projets s'Sieve 

a environ 910 000 $, et la part de FPL a environ 296 000 $. Les frais internes 

des divers participants ne sont pas compris. 

Centre de renseiqnements 

Le bureau central de FPL, situe a l'aeroport de Fredericton, a assure le 

fonctionnement d'un centre de renseignements. Les journaux du Nouveau-Brunswick 

ont pub lie un avis annoncant au public de toute la province gu'il etait possible 

d'obtenir des renseignements en telephonant sans frais au centre. Ce service 

bilingue etait offert tous les jours de 5 heures a 22 heures pendant la duree du 

programme. Le personnel du Centre de renseignements a repondu de facon precise 

et a rappele les gens lorsque le renseignement demande n'etait pas disponible au 

moment de l'appel. 

En outre, une telecopie des renseignements relatifs aux secteurs de 

traitement etait transmise tous les jours pour etre diffusee par le teletype en 

circuit ferme du Service d'information du Nouveau-Brunswick. Ces mdmes 

renseignements etaient egalement a la disposition du public grace a un service 
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de reponse automatique sans frais accessible jour et nuit. Les renseignements 

concernant les blocs ou les portions de blocs prets pour le traitetnent au cours 

des prochaines 24 heures etaient egalement transmis quotidiennement par 

telecopieur au ministere des Ressources naturelles et de l'Energie et aux 

representants de l'industrie forestiere. 

En plus des appels au service reponse automatique, le centre a regu quelque 

31 demandes de renseignements, qui ont ete enregistr§es. Les appels se 

repartissaient de la facon suivante : Environnement Canada, 20 appels; les 

medias, 2; la Commission de I1 hygiene et de la securite au travail, 1; 

renseignements generaux, 6; critiques generales, 1; plaintes precises, 1. 

Resultats du programme de 1991 et previsions pour 1992 

Le ministere des Ressources naturelles et de l'Energie effectue 

actuellement les releves permettant d'evaluer les resultats du programme de 

pulverisation de 1991. On procedera a d'autres relevSs pour pouvoir prevoir les 

populations de 1992. II sera possible d'obtenir les analyses des releves a 

1'automne. 

D.C. Davies 

le 5 juillet 1991 
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I. INTRODUCTION 

The three major surveys of spruce budworm (Choristoneura 

fumiferana (Clemens, 1865)) in Nova Scotia are: (1) Aerial 

Defoliation Survey, (2) Moth Flight Survey, and (3) Survey of 

Overwintering Larvae (L-2 survey). The first two surveys are 

descriptive in nature; whereas, the latter is predictive in nature. 

In 1985, the L-2 survey superseded the spruce budworm egg-mass 

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

infestation in the Province and larval populations increased in 

both 1989 and 1990. This year larval populations are declining with 

a net decrease (39 %; 287 000 ha) of infested gross area in the 

Province (Appendix 1). 

11 . AERIAL DEFOLIATION SURVEY 

The Aerial Defoliation Survey is conducted by the Forest 

Insect and Disease Survey of Forestry Canada (Truro) with 

assistance from the Department of Natural Resources. In summary, 

no visible defoliation was noted by aerial observers (Magasi, 1991 

pers. comm.). 

III. MOTH FLIGHT SURVEY 

The Department in conjunction with Agriculture Canada, 

Environment Canada, Forestry Canada, Transport Canada; and. Nova 

Scotia Departments of Education, and Nova Scotia Agriculture and 

Marketing, operate a system of light traps to sample photo-

positive night flying insects. This year's weather conditions were 
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favorable for adult migration but no spruce budworm moth flights 

were noted from the light trap survey. 

IV. 1-2 SURVEY 

The data from the L-2 survey are used to forecast expected 

population densities of spruce budworm and define areas of risk 

from these populations. The spruce budworm larvae migrate after 

eclosion and before hibernation. For this reason the L-2 data are 

better estimators of the current population densities than are 

those data of the egg-mass survey. 

A. Met hods 

1. Field 

There were 239 sample locations used for this years survey. 

Field samples from 219 locations were collected by Departmental 

personnel and samples from 20 locations were collected by Bowater 

Mersey personnel. The number of sample points used for this year's 

survey is a reflection of the past status of the spruce budworm in 

various parts of the Province (Smith and Georgeson, 1990). 

2. Laboratory 

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

samples. Hibernating spruce budworm larvae are removed from 

foliage by treating softwood foliage with a hot (66 CTC) solution 

(1.5 percent volume) of sodium hydroxide. Larvae are separated 

from plant debris by a differential wetting technique using hexane 

and are enumerated on gridded filter papers under a Wild-Leitz M5 

stereo microscope (Miller et_- aj_. 1971, Miller and Kettela 1982, 
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Dorais and Kettela 1982, and Trial 1984). 

In the Maritimes. L-2 data have been historically expressed on 

number of larvae per 45 cm mid-crown balsam fir branch. when 

dealing with spruce species it is more convenient to sample longer 

branches (75 - 100 cm) and express these data as number of larvae 

per 10 square meters as is done in most jurisdictions in eastern 

North America (Table 1) (Dorais and Kettela, 1982). Sample areas 

with similar population densities are grouped to produce the L-2 

map (Figures 1 and 2). 

f 

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

Regions 

Eastern 

North 

America 

Population Assessment 

Larvae/branch Larvae/10 nT2 
Infestation 

Level 

P^I 

(None = Z; Low = L; Medium = M; High = H; and Extreme = E) 
(Oorais and Kettela 1982) 
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B. Results 

1. Frequency of occurrences of infestation classes 

For 1991- the proportion of the number of samples in the zero 

(64.9 %) and low (33.1 %) changed slightly from those of 1990, 52.5 

percent and 35.0 percent respectively; whereas, those of moderate 

(2.1X) declined fivefold and no areas of high or extreme were noted 

for 1991 (Appendix 2). On Cape Breton Island the number of low 

infestation sample areas increased by 23.1 percent; where as. the 

number of moderate sample areas decreased fivefold (Table 2). The 

high and extreme populations noted for the past two years along the 

western coastal area of Inverness County were not detected this 

year (Table 2). On the northern Mainland there was a slight 

decrease in the number of locations with zero populations and a 

slight decrease in the number of sample areas with low populations. 

There were only two sample areas with moderate populations (Table 

3). 

2. Gross area of infestation 

a. Cape Breton Island 

There is a net decrease of 74 250 ha to 176 250 ha (-29.6 %) 

of the gross area infested on Cape Breton Island and this decrease 

occurred in all Counties except Richmond where the area of low 

population increased to IB 250 in 1991 from 6 000 ha in 1990 (Table 

4). There were significant decreases in areas of moderate 

populations in Inverness County, from 51 250 ha in 1990 to 10 250 

in 1991; and in Victoria County from 41 750 in 1990 to zero 

215 



Table 2. Frequency of the number of occurrences of L-2 class categories for 
Cape Breton.-Inverness. Richmond and Victoria Counties, Nova Scotia, from 1987 
to 1991. 

| 

Frequency of the number of Occurrences 

Cape Breton "1 
C1ass ==============================================================__... > 

Category 1987 i988 1989 1990 1991 
******* ******* ******* ******* ******* *1 

No._ X No. X NO. X No. X No. % _\ 

Zero 13 100.0 5 71.4 2 28.6 5 7K4 5 7~\~~A «-| 
Low 0 0.0 2 28.6 5 71.4 2 28.6 2 28.6 i 
Moderate 0 0.0 0 0.0 0 0.0 0 0.0 0 0 0 
High 0 0.0 0 0.0 0 0.0 0 0.0 0 00 
Extreme 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 \ 

Total 13 100.0 7 100.0 7 100.0 7 100.0 7 100.0 

Frequency of the number of Occurrences 

Inverness 

Category 1987 1988 1989 1990 1991 
******* ******* ******* ******* ******* 

No. X No. Z No. 2 No. X No. X 

Zero 17 58.6 8 57.1 2 8.7 3 10.7 3 TiTo" 
LOW 12 41.4 6 42.9 13 56.5 12 42.9 19 76.0 
Moderate 0 0.0 0 0.0 5 21.7 9 32.1 3 12.0 
High 0 0.0 0 0.0 2 8.7 3 10.7 0 0.0 
Extreme 0 0.0 0 0.0 1 4.3 1 3.6 0 0.0 

Total 29 100.0 14 100.0 23 100.0 28 100.0 25 100.0 

Frequency of the number of Occurrences 
^* ̂^~ ̂ ^* ̂ ^* ̂ ^^ ̂ ^* ̂ ^" ̂ ^B^^» ̂^m^^u ̂^m ̂ ^m^^u ̂ ^m ̂ ^1 ̂ ^m ̂ ^m ̂ ^m ̂ ^m ̂ ^9 ̂ ^* ̂ ^» ̂ ^B ̂ ^w ̂^B ̂ ^» ̂^fc ̂ ^b ̂^ft ̂ ^ ̂^h ̂ ^k ̂^fc ̂ ^^ ̂^fe ̂ ^b ̂^fc rffc 9 

Richmond 

Class = 

Category 1987 1988 1989 1990 1991 

XtfXXXftX XXXXXXX XXXXXXX XXXXXXX ******* 

NO. % NO. X No. X No. X No. X 

Zero 6 100.0 4 80.0 0 0.0 4 80.0 2 40.0 

Low 0 0.0 1 20.0 5 100.0 1 20.0 3 60.0 

Moderate 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
High 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 

Extreme 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 

Total 6 100.0 5 100.0 5 100.0 5 100.0 5 100.0 
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Table 2. continued 

Frequency of the number of Occurrences 
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Table 3. Frequency of the number of occurrences of L-2 class categ- { 
ories for Antigonish, Colchester, Cumberland and Pictou Counties 
Hova Scotia, from 1985 to 1991. ' 
••-""-••--——-—------—-—----—------—-—--■__________ ^ 

Frequency of the number of Occurrences '• 
........ ............... ............ ................... ....... 

Antigonish m 

Category 1985 1986 1987 1988 1989 1990 1991 
-—******.—******.—******.—******_—*****,.—****** _****** 

No % Ho % No % No % No % No % No % " 

Zero 2 10.5 6 23.1 12 44.4 10 71.4 3 21~4 1 7TI 8~50~0= 
Low 7 36.8 12 46.2 13 48.1 3 21.4 11 78.6 12 85.7 8 50*0 1 
Moderate 5 26.3 6 23.1 1 3.7 1 7.1 0 0.0 1 7.1 0 0 0 ! 
High 4 21.1 1 3.8 1 3.7 0 0.0 0 0.0 0 0.0 0 o'o 
Extreme 1 5.3 1 3.8 0 0.0 0 0.0 0 0.0 0 0.0 0 o!o *1 

Total 19 100.0 26 100.0 27 100.0 14 100.0 14 100.0 14 100.0 16 100.0 

SSSSasSS8SSSSS3SSS3SSSS3SSSSsaS!33SasSSSSSSSS5S!SSSSSSSSSSSS3SSSSSSSS;:SSSSSSSSSS 
Frequency of the number of Occurrences 

............ »»«*«»»»»»««-»-»»•.............«............„.Jk,A/%--,<k¥t.<-lkA 

Colchester **! 
ClaSS ====================s======s=s====5=s====s=====sss====sss===s=s====- ! 
Category 1985 1986 1987 1988 1989 1990 ~~~1991 

****** ****** ****** ****** ****** ****** ****** *. 

No % No % Ho % Ho % Ho % Ho % Ho % ' 
SSSSSSSSSSSSSS8SSSSSSSSSS5S8SSS8SSSSSSSSSSSSSS8SSSSSS8SSSSSSSSSSSSSSSSS8SS——• *•' 

Zero 7 23.3 10 27.0 18 45.0 14 63.6 6 33.3 8 44.4 13 61.9~ 
Low 10 33.3- 16 43.2 17 42.5 8 36.4 12 66.7 8 44.4 7 33.3 1 
Moderate 5 16.7 6 16.2 3 7.5 0 0.0 0 0.0 2 11.1 148 
High 1 3.3 5 13.5 2 5.0 0 0.0 0 0.0 0 0.0 0 0.0 
Extreme 7 23.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 *1 

Total 30 100.0 37 100.0 40 100.0 22 100.0 18 100.0 18 100.0 21100.0 

3S33sss3:s3S3ss3::3ss::s3S3::::ss3S33:3s:s:sss::3:sss:ss:s3sss3s:ss3::s3:s33s::33 ( 
Frequency of the number of Occurrences 

Cumberland "1 
ClaSS :ssssssssssss883ss:ss33S3ss::::::s33:::3S333SS3:ss3s::::3sss::s333S3:::: ' 
Category 1985 1986 1987 1988 1989 1990 1991 

a*****....******.—****** ******....****** ****** ****** ^ 

No % Ho % Ho % Ho % Ho % Ho % Ho % ■ 
SSSSSSSSSSSSSSSSSSSSSSS=SSSSSSSSSS = S = = S3iSSSSSSS=SSSSSSS=SSSSSS!SS=SSSSSSSSS = = SSSSS 

Zero 11 14.1 14 13.7 52 51.5 20 41.7 33 63.5 30 60.0 27 57.4 *-
Low 23 29.5 40 39.2 39 38.6 28 58.3 18 34.6 18 36.0 20 42.6 
Moderate 18 23.1 28 27.5 6 5.9 0 0.0 1 1.9 2 4.0 0 0.0 
High 9 11.5 13 12.7 2 2.0 0 0.0 0 0.0 0 0.0 0 0.0 
Extreme 17 21.8 7 6.9 2 2.0 0 0.0 0 0.0 0 0.0 0 0.0 "1 

Total 78 100.0 102 100.0 101 100.0 48 100.0 52 100.0 50 100.0 47 100.0 
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Table 3. continued 

Frequency of the number of Occurrences 

Pictou 

Class 

Category 1985 1986 1987 1988 1989 1990 1991 
* ' ****** ****** ****** ****** ****** ****** ****** 

Mo % No % No % No % No % No % No % 

Zero 3~"ll~5 12 29.3 27 61.4 15 57.7 10 38.5 11 44.0 17 68.0 
Low 4 15.4 13 31.7 11 25.0 11 42.3 15 57.7 12 48.0 7 28.0 

Moderate 4 15.4 11 26.8 6 13.6 0 0.0 1 3.8 2 8.0 1 4.0 
High 3 11.5 3 7.3 0 0.0 0 0.0 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 0 0.0 0 0.0 

Total 26 100.0 41 100.0 44 100.0 26 100.0 26 100.0 25 100.0 25 100.0 

Frequency of the number of Occurrences 

Northern Mainland Nova Scotia 
ClaSS :=sssss::ssss:sr!sssssssss!sssssssssss:ssssssssss:ss:sssssss!s:!ssss=ss! 

Category 1985 1986 1987 1988 1989 1990 1991 
******************************* 

ssssssssssss=ssssssssssssssssssss=ssssssssss=ssssssssssssssssssssssssss=ssssssss= 
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Table 4. Comparsion of the gross areas of infestation by overwintering 
spruce budworm larvae for Cape Breton. Inverness, Richmond, and 
Victoria Counties, Nova Scotia, 1990 and 1991. 
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hectares in 1991. No areas of high or extreme population were 

noted in 1991 (Table 4, Appendix 1). 

b. Mainland 

i. Northern 

The- area of low to extreme populations in the Northern 

Mainland decreased by 43 percent. These decreases occurred only in 

areas of low and moderate populations as there were no noted areas 

of high, or extreme population detected in 1991 (Table 5). A small 

area of moderate population (1 500 ha) was noted in Colchester 

County and this area is adjoining to an area of similar population 

density in Pictou County. The two areas of moderate populations in 

Pictou County totalled 6 250 ha a decrease of 5 000 ha from 1990 

(Table 5). For the northern Mainland the gross area of low 

population decreased by 38 percent and the area of moderate 

population decreased by 80 percent. 

i i. Sout hern 

No areas of moderate, high or extreme populations were noted 

on the southern Mainland. There was a slight increase of the area 

of low population in Digby County and a threefold increase to 21 

750 ha in Halifax County (Appendix 1). 

3. Other pests 

Care must be taken to monitor possible range overlaps and 

combined effects of defoliation by the spruce budworm and other 
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Table 5. Comparsion of the gross areas of infestation by overwintering 
spruce budworm larvae for Antigonish, Colchester, Cumberland, and 
Pictou Counties, Nova Scotia, 1990 and 1991. 

P*ifl 
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spruce-fir defoliators. No significant populations of spruce 

coneworm (Dioryctria reniculelloides Mut. & Mun. ) or spruce budmoth 

(Zeiraphera canadensis Mut. & Free. ) were noted in 1991. Four sat in 

moth (Leucoma salicis (Linn. )) larvae were found in the sample from 

Mile 18 on the Cape Breton Highlands. It is rare to find this 

poplar feeder hibernating on conifers. Approximately 3 500 ha of 

defoliation caused by the hemlock looper (Lambdina fisee11aria 

(Guen.)) was detected along the eastern shore from Chezzetcook 

Inlet to Liscomb Harbour. The status of this species will be 

reported elsewhere. 

V. SUMMARY 

The area of spruce budworm population in Nova Scotia has 

decreased by 39 percent with a significant decrease (86 %) in area 

of moderate population densities. No areas of high or extreme 

populations were noted for this year in the Province. No spruce 

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

Gross area of infestation by over 

wintering second instar spruce bud-
worm larvae, by County, Nova Scotia, 

1988-1990. 

|r 

r 
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VIII. Appendix 2 

The frequency of the number of occurrences of L-2 class categories 

by County for Nova Scotia, 1988-1991. 

County page 

Annapolis * 

Antigonish 19 

Cape Breton 19 

Colchester 19 

Cumber land 20 

Digby • 20 

Guysborough 2^ 

Halifax 20 

Hants 20 

I nverness 20 

Kings 21 

Lunenbur g • 2 * 

Pictou • 21 

Queens 21 

Richmond 21 

Shelburne 21 

Victoria 22 

Yarmouth .-... 22 

Nova Scot ia Summary 22 
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Frequency of the auber of occurrence* of 1-2 class categories by Cooaty, lora Scotia 

froi 1981 to 1)91. 

Frequency of tbe amber of Occurrences 

Annapolis litigoaish 

Category 1918 1989 1999 1991 1988 1989 1990 1991 
ttttttt tttutt ttttttt ttttttt tuttu ttttiu mtm. ntutt 

lo. X lo. \ lo. t lo. I lo. I lo. I lo. X lo. t 
s:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::ڢ 

fBJ-1 

fetal 16 100.0 18 100.0 18 100.0 18 100.0 14 100.0 14 100.0 14 100.0 1( 100.0 

Frequency of tbe amber of Occirreacea 

Cape Iretoa Colchester 
ClaSS s:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::݁ 

Category 1988 1989 1990 1991 1988 1989 1990 1991 
ttttttt ttttttt .ttttttt. ttttttt ttttttt ttttttt.. ttttttt ttttttt 

lo. I lo. X lo. I lo. I lo. I lo. I lo. I lo. t 

2 21. 

S 71. 

0 0. 

1 0. 

I 0. 

Total 7 100.0 7 180.0 7 100.0 7 100.0 22 100.0 18 100.0 II 100.0 21 100.0 

-:::::::r:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::ړ 

far 
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Freqaencj of the amber of Occurrences 

Cuberlud 

Dii U8J mo mi mi w» mm mh 
ttttttt ttetttt ttttttt mmt ttuttt ttttttt.. ttttttt mm* 

lo. \ lo. \ lo. \ lo. \ lo. t lo. I lo. t lo. I 

Class 

Category 

Total 48 100.0 52 100.0 50 100.0 47 100.0 7 100.0 10 100.0 10 100.0 8 100.0 

:::::=:::::::::::::::::::::::: 

Freqaency of tbe maker of Occurrences 

Class 

Category 

Gaysboroagb Halifax 
^ ^ ^ ^ ^ 

..ttttttt ttttttt ttttttt ttttttt ttttttt ttttttt 

\ lo. I lo. I lo. X lo. I lo. I 

1988 1)89 
ttttttt ttttttt 

lo. I lo. \ lo. 

Total 7 100.0 7 100.0 fi 100.0 7 100.0 10 100.0 10 100.0 10 100.0 10 100.0 

SSSSS!SSSS!SSSSS55SSSS;:SSSSSSSSSSSSS:SSSS8SSSSSSSSS5SS!SSSSSSSS8S!SSSSSSSSI8SSSڥ 

Frequency of tbe nnbei of Ocnrruces 

lutt 
ClaSS sssssssssssssssssssssssssssssssssssssssssssssssssssssss: 

Category 1)88 DM DM 19)1 

lateness 

1)11 1)8) 1990 1991 
nuut teme*..~ ttttttt ttttiti tttttte tiitttt ttttttt ttttttt 

le. I lo. I li. I le. ( lo. I lo. I le. I lo. t 
ssssssssscsssassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssګ 

total ( 100.0 i 100.0 ( 100.0 fi 100.0 14 100.0 23 100.0 21 100.0 25 100.0 

;SS8SSSSSSSSSS!S8SSSSSS!S!S8SS!;SSSSSSSSSSS2SSSSSSSSSSSSSSSSSSSSSSSSSSSSS!SSSSSSڱ 
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Frequency of the sober of Ocearreiees 

CllSS 

Category 

liigs Lueibirg 

lero 

Lot 

Moderate 

Iigh 

Ixtrew 

1)11 1)1) 1990 l))l 1931 1)8) l))g 1991 
ttuttt ttttttt ttttttt ttttttt tttmt ttttttt ttttttt ttttttt 

. \ lo. I lo. I lo. I lo. t lo. I lo. t lo. I 

40.0 

60.0 

0.0 

0.0 

0.0 

70.0 

30.0 

0.0 

0.0 

0.0 

total 10 100.0 10 100.0 

33.3 

0.0 

0.0 

0.0 

) 100.0 

II.) 

11.1 

0.0 

0.0 

0.0 

100. 

0. 

0. 

0. 

0. 

) 100.0 ( 100.0 S 100.0 S 100.0 ( 100.0 

frequency of the nuber of Oecnrreices 

Class 

Category 

Pictoi Qieeu 

1)11 1)1) l))0 1991 1)88 1)|) 19)0 
ttttttt ttttttt ttttttt ttttttt ttttttt ttttttt ttttttt ttttttt 

lo. t lo. t lo. I lo. I lo. t lo. I lo. I lo. \ 

lero 

Lot 

Moderate 

Iigh 

Ixtrete 

Total 

IS 

11 

0 

0 

0 

$7.7 

42.3 

0.0 

0.0 

0.0 

10 

IS 

1 

0 

0 

31.5 

57.7 

3.8 

0.0 

0.0 

11 

12 

2 

0 

0 

44.0 

41.0 

8.0 

0.0 

0.0 

17 SI. 

7 21. 

4. 

0. 

0. 

2S 100.0 2( 100.0 25 100.0 25 100.0 S 100.0 5 100.0 5 100.0 5 100.0 

33S3:::::::::::33::::::3sss:sssssss:s33833ss:::3:::::::::::::ssssssss333ss::::::ڱ 

Frequency of the inber of Oceirreieei 

liehMid Shelhone 
ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssޗ 

1)11 1)1) 19)0 1991 IMS 1)1) 1990 1)91 
.ttttttt ttttttt ttttttt ttttttt.......ttttttt ttttttt ttttttt ttttttt 

lo. I lo. t I*. t lo. I lo. I lo. t lo. I lo. \ 
sssssssssssssssss:sss:s:sssss:ss:s:ssssss:ss:sss:ss::::ss::ssssssssssssssss:sss:ڱ 

ClaSS 

Category 

Total 

0 0. 

5 100. 

0 0. 

0 0. 

0 0. 

5 100.0 5 100.0 S 100.0 S 100.0 3 100.0 3 100.0 3 100.0 

100.0 

0.0 

0.0 

0.0 

0.0 

3 100.0 

pR3 

prljj 
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freqaeacj of the inber of Occurrences 

Total 14 100.0 15 100.0 17 100.0 18 100.0 4 100.0 5 100.0 3 100.0 3 100.0 

sssssssssssssssssssssssisssssssssssssssssssssssssssssssssssssssrssss 

Frefteicj of the anker of Occarreaees 

sss::::::::::::ssss:::s::::s:::::s::::s:ss3ss::ss::: 

Iota Scotia Bluk 

Catelorj 1918 1989 1990 1991 1918 111* 1990 1991 
ttttttt ttttttt ttttttt ttttttt ttttttt ttttttt—...ttttttt ttttttt 

lo. \ lo. \ lo. I lo. I lo. I lo. t lo. * lo. \ 

Total 224 100.0 240 100.0 240 100.0 23) 100.0 0 0.0 0 0.0 0 0.0 0 0.0 
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IX . Appendix 3 

Population densities of overwintering second instar spruce budworm 
larvae by County, Nova Scotia, 1990-1991. 

County page 

Annapolis 24 

Antigonish ,c 

Cape Breton 26 

Co 1 chester 27 

Cumber 1 and 28 

Digby 30 

Guysborough 30 

Halifax 31 

Hants ••••............... 31 

Inverness 32 

Kings 33 

Lunenburg 33 

Pictou 34 

Queens 35 

Richmond 35 

Shelburne 37 

victoria 36 

Yarmout h 37 

Bowater Mersey Summary 38 
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NOW SCOTIA DEPARTMENT OF NATURAL RESOURCES SPRUCE BUDUQRH L-2 SUMMARY SHEET 

Annapolis County 

Location UTM GRID. 

Number 

Oate 

1991 

Tree 

Sp.No. 

Albany Cross 

Corey Rd. 

Crisp Rd. 

Douglas Rd. 

East Arlington 

East Virginia 

Halfway Rd. 

Hampton 

Hollow Mtn.Rd. 

Lake LaRose 

Long Lake 

Haitland Bridge 
Nictaui 

Round Lake 

Torbrook 

Victory 

West Dalhousie 

Youngs Mtn.Rd. 

3394953 

3014962 

3354966 

3324981 

3254977 

3004945 

3494942 

3164973 

2924957 

3034953 

3234944 

3214926 

3394975 

3434926 

3504975 

3024937 

3244958 

3074965 

12 Sept. 

11 Sept. 

11 Sept. 

11 Sept. 

11 Sept. 

19 Sept. 

12 Sept. 

11 Sept. 

11 Sept. 

11 Sept. 

20 Sept. 

19 Sept. 

11 Sept. 

20 Sept. 

19 Sept. 

19 Sept. 

19 Sept. 

11 Sept. 

bF 

uS 

bF 

US 

wS 

bF 

bF 

bF 

bF 

wS 

bF 

bF 

bF 

bF 

bF 

bF 

bF 

MS 

Defoliation 

(LAB SUM ONLY) 

Curr 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

64 

0 

0 

0 

I 

0 

0 

Past 

0 

32 

1 

0 

0 

1 

0 

1 

Vig. 

Population 

Density 

Bran 10 «*2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

34 

Cat. 

Counts 

No. Sample Pts. 18 

Z 

16 

H 

; o 

H 
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NOVA SCOTIA DEPARTHENT NATURAL RESOURCES SPRUCE GUDUORH L-2 SUMMARY SHEET 

Antigonish County 

Location UTM GRID 

Number 

Oate 

1991 

Tree 

Sp.No. 

Arisaig 

Beaver Meadow 

Black Avon 

Browns Mtn. 

Cape George 

Cribbons Pt.Rd. 

Duniaglass 

Ouniore 

Georgeville 

Georgeville 12 

Greendale 

Havre Boucher 

Lanark 

Maryvale 

North Grant 

west Lakevale 

5645066 

5695044 

5945044 

5645052 

5815078 

5845066 

5625061 

5825068 

5775074 

5765075 

5745069 

6155058 

5825056 

5735065 

5755058 

5825068 

17 Sept. 

17 Sept. 

17 Sept. 

17 Sept. 

17 Sept. 

11 Sept. 

17 Sept. 

18 Sept. 

17 Sept. 

11 Sept. 

17 Sept. 

17 Sept. 

17 Sept. 

17 Sept. 

17 Sept. 

17 Sept. 

wS 

wS 

uS 

MS 

wS 

rS 

uS 

MS 

US 

hS 

hS 

hS 

MS 

uS 

US 

MS 

Defoliation 

(LAB SUM ONLY) 

Curr Past Vig. 

Population 

Density 

Bran 10 m*2 

48 

22 

0 

0 

20 

0 

0 

0 

12 

84 

0 

0 

11 

0 

0 

19 

Cat. 

Counts 

No. Sample Pts. 16 

M 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

H 

_J j ■. I 
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NOVA SCOTIA DEPARTHENT OF NATURAL RESOURCSPRUCE BUDUORH L-2 SUMMARY SHEET 

Cape Breton County 



ro 

ON 

NOVA SCOTIA DEPARTHENT OF NATURAL RESOURCES 

Colchester Count/ 

SPRUCE BUOUORN L-2 SUMMARY SHEET 

J —J -J _ -J ..J 
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NOVA SCOTIA OEPARTHENT OF NATURAL RESOURCES SPRUCE BUDWORM L-2 SU1WARY SHEET 

Cuiberland County 

ro 

Location UTM GRID 

Nusber 

Date 

1991 

Tree 

Sp.No. 

Defoliation 

(LAB SUN ONLY) 

Allen Hill 

Beechai Sett. 

Chapttan Sett. 

Cleveland Brk. 

DUCaip 

Conns Hills 

Eatonville 

E.Southaapton 

Fouler Brk. 

Ft. Lawrence 

Gulf Shore 

Harrison Rd. 

Harrison Sett. 

Hennlng Brook 

Lakelands 

Little Forks 
Lk.Killarney 

MacLellans Brk. 

Hahoneys Cnr. 

Halagash 

nalagash Pt. 

Hiddleboro 

Minudie 

nt .Pleasant 

Hurphy Brook 

New Prospect 

Newton Lk.Rd. 

Nth.Greville 

Nth.Uallace 

3655027 30 Sept. rS 4 

4235089 17 Sept. rS 4 

4285085 17 Sept. rS 4 

4205045 22 Sept. rS 4 

3945050 03 Oct. rS 4 

4445069 03 Oct. uS 4 

3545028 30 Sept. rS 4 

4085050 18 Sept. rS 4 

3625032 30 Sept. rS 4 

40550B2 17 Sept. tS 4 

4545078 22 Sept. wS 4 

4015066 09 Sept. rS 4 

3925040 19 Sept. tS 4 

36,65034 30 Sept. rS 4 

3935037 19 Sept. rS 4 

4095063 17 Sept. rS 4 

431507B 17 Sept. rS 4 

4135081 17 Sept. rS 4 

4535060 03 Oct. TS 4 

4695069 22 Sept. wS 4 

4785071 22 Sept. wS 4 

4545068 22 Sept. rS 4 

3965071 09 Sept. rS 4 

4325073 17 Sept. rS 4 

4305039 23 Sept. rS 4 
4015030 18 Sept. rS 4 

4295031 23 Sept. bF 4 
3785031 30 Sept. bF • 4 

4655075 22 Sept. rS 4 

Bran! 10 m*2 

1 

0 

0 

1 

1 ! 

0 

0 

1 

1 

1 

11 
0 

0 

0 

0 

0 

0 

0 

1 

0 

2 

1 

2 

1 

2 ! 

2: 
2 ! 

1 i 
2; 

11 
1 ! 
2 ! 

2 ! 

2 ! 

2 ! 
1 ! 

2 ! 
1 

2 

! 

l ! 

2 ! 

l ! 
l ! 

1 I 

Population 

Density 

\ Counts 1 

JNo. Sample Pts. 47 ! 

jCat.S Z ! L ! H ! H ! E ! 

! {27 J20 1 o ! o ! o ! 

0 

0 

0 

I 

1 

I 

0 

0 

0 

3 

2 

1 

0 

0 

2 

0 

0 

1 

0 

1 ! 

1 I 

2 1 

o ! 

0 

0 

1 

0 

0 

1 

0 

0 

0 

9 

U 

10 

0 

36 

17 

13 

0 

0 

31 

0 

0 

11 

0 

9 

14 

17 

0 

0 

0 

14 

0 

0 

8 

z ! i ! o ! o ! o ! o \ 
z ! i ! o ! o ! o ! o ! 

z ! i ! o ! o ! o ! o 1 
L J o i i 1 o.1, o ! o ! 
l J o ', i ! o ! o ! o 1 
l ! o ! l ! o ! o ! o I 

Z J l ! o ! o ! o ! o ! 

z ! 1 J o ! o ! o ! o ! 
z ! l ! o S o ! o ! o ! 

L ! o ! l ! o ! o ! o ! 

l ! o ! l ! o ! o J o ! 

L ! o ! l ! o ! o ! o ! 

z J l ! o ! o ! o ! o ! 

z ! I ! o ! o ! o ', o ! 

i : o: i : o: o: o: 

Z ! 
L ! 

L ! 

L ! 

z; 

I ! 
z: 

L ! 

Z ! 
Z ! 

l : 

• 

i; 

i 

0 

0 

0 I 0 

1 ! o 

0 

, o 

o 

0 

0 

0 

0 

o ! o ! o 

o ; o ! o 

o ! o ! o 
o'.oio 

0 ! 0 S 0 

0 ! 0 ! 0 
0; 010 

0:0; 0 

010; 0 

0:010 

I 

I 

i o: o; o: 
! o ! o l o 1 

! o J o ! o ! 

! o ! o ! o ! 
0 1 n ) n I ft I 

I 

inioio: 

i : o: o: o: 



Cumberland County continued 

00 

Oxford Junction 4325059 18 Sept. rS 

Pugwash 4465077 22 Sept. rS 
Ragged Reef 3855058 03 Oct. bF 

Raw Head 3835031 18 Sept. rS 

Roslin 4395066 22 Sept. rS 
Salt Springs 4215057 17 Sept. rS 
Sand River 3665039 30 Sept. rS 

Shu lie 3785051 03 Oct. rS 

Saith Hollow 3935031 18 Sept. rS 

Station Rd. 4025044 09 Sept. rS 

Sth.Atbol 4045053 18 Sept. rS 

Twelve Hile 3845044 19 Sept. rS 

Two Rivers 3835056 03 Oct. rS 

Up.Bass River 4385032 23 Sept. wS 

Welton Lake 3825038 19 Sept. rS 

Weetchester Stn. 4445052 03 Oct. rS 

W. Leicester 4125071 17 Sept. rS 

U.Apple River 3545034 30 Sept. rS 

-J I I _l I 
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to 

NOVA SCOTIA DEPARThENT OF NATURAL RESOURCES 

Digbx County 

NOVA SCOTIA DEPARTMENT OF NATURAL RESOURCES SUMMARY L-2 SHEET 

Guysborough County 



to 

*> 

o 

NOVA SCOTIA DEPARTMENT OF NATURAL RESOURCES SPRUCE BUDUORM 1-2 SUMMARY SHEET 

Halifax County 

NOVA SCOTIA DEPARTMENT OF NATURAL RESOURCES SUMMARY L-2 SHEET 

Hants County 

_l 
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NOVA SCOTIA DEPARTMENT OF NATURAL RESOURCES SPRUCE BUDUORH 1-2 SUMMARY SHEET 

Inverness County 

Location UTH 6RI0 

Nunber 

Oate 

1991 

Tree 

Sp.No. 

Defoliation 

(LAB SUM ONLY) 

Curr PastiVig. Bran 

Population 

Density 

! Counts 

|No. Sample Pts. 25 

10flT2 Cat.! Z ! L 

! 3 ! 19 

M ! H 

3 I 0 

Belle C6te 6485146 18 Sept. uS 4 

Big Intervale 6595146 11 Sept. bF 4 

Black River 6295110 10 Sept. rS 4 

Boyles Hill 6325116 18 Sept. uS 4 

Centennial 6195075 10 Sept. rS 

Chiwiey Corner 6415138 10 Sept. hS 
Creignish 6235062 16 Sept. bs 
Deepdale 6325121 10 Sept. hS 

Dunvegan 6355129 10 Sept. rS 

Fortune Barren 6585128 10 Sept. wS 4 

Hayes River 6345107 18 Sept. wS 4 
Little Judique 6195089 16 Sept. bF 4 
Habou Highland 6235109 10 Sept. wS 4 

Habou Highlands 6235109 16 Sept. MS 4 
Habou nines 6205106 10 Sept. wS 4 
Hargaree Forks 6455132 18 Sept. wS 4 
He1 ford 6345082 16 Sept. mS 4 

N.E. Margaree 6545131 18 Sept. rS 4 

Plateau 6525161 18 Sept. wS 4 

Pleasant Bay 6665187 18 Sept. wS 4 

Port Hastings 6235056 10 Sept. wS 4 

Port Hood 6155096 16 Sept. wS 4 
Sight Pt. 6235116 10 Sept. wS 4 

StJoseph Du Moin 6495152 10 Sept. wS 4 
Tower Rd. . 6625178 18 Sept. bF 4 

0 

0 

0 

1 

0 

1 

0 

1 

1 

1 

1 

0 

1 

0 

1 

0 

0 

0 

1 

0 

1 

0 

1 

1 

0 

3 

0 

2 

4 

10 

2 

5 

1 

1 

2 

4 

1 

11 

12 

3 

1 

5 

1 

1 

1 

1 

0 

1 

2 

0 

48 

0 

65 

62 

215 

61 

75 

20 

22 

43 

57 
11 

231 

101 

87 

12 

55 

16 

20 

17 

29 

0 

28 

53 

0 

L 

Z 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

H 

M 

t! 
l : 

L I 

L ! 

L ! 
i t 
L | 

! o ! 
■ t i 

i ■ i 
i 

■ n ■ 

i " i 

i " i 

i U i 
i n • 

1 v , 
i 

i 

! l 
i i 

L ! 

o 

0 

' i 

7 I | I 
till 

! 1 
! 1 

! o 

I n < n 

I ft I o ' 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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NOVA SCOTIA OEPARTHENT OF NATURAL RESOURCES SPRUCE BUDWORM L-2 SUMMARY SHEET 

Kings Count/ 

Location UTH GRID 

Number 

Oate 

1991 

Tree 

Sp.No. 

Ayleeford Lk. 

Bishop Mtn. 

East Dalhousie 

Forest Hill 

Lk. Paul 

Scots Bay 

Sth. Alton 

Victoria Hbr. 

Whites Cnr. 

3684981 10 Sept. rS 

3434989 10 Sept. uS 

3604951 10 Sept. rS 

3934989 09 Sept. MS 

3674970 10 Sept. rS 

3925017 09 Sept. bF 

3794986 10 Sept. bF 
3534996 10 Sept. wS 

3665001 09 Sept. uS 4 

Defoliation 

(LAB SUM ONLY) 

Curr Past Vig. 

Population 

Density 

Bran 10 

0 

0 

0 

0 

0 

0 

0 

14 

0 

Cat. 

Counts 

No. Sample Pts. 9 

H 

NOVA SCOTIA DEPARTMENT OF NATURAL RESOURCES SPRUCE BUDUORM L-2 SUMMARY SHEET 

Lunenburg County 

3 I 1 __ _! —I 
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NOW SCOTIA DEPARTMENT OF NATURAL RESOURCES SPRUCE BUOMORH L-2 SUMMARY SHEET 

Pictou County 

ro 

Location UTM GRID 

Number 

Date 

1991 

Tree 

Sp.No. 

Defoliation 

(LAB SUM ONLY) 

CurrjPast 

Al«a 5195046 27 Sept. wS 

Avondale Stn. 5535055 03 Oct. US 

Benbie Brook 5105040 27 Sept. US 

Black River 501505* 27 Sept. US 

Cape John 4925070 19 Sept. uS 

Dalhousie Mtn. 4995045 19 Sept. bF 
Egerton 5405051 23 Sept. uS 

Elgin 5255032 03 Oct. bF 

Granton 5205050 01 Oct. US 

GunnRd. 4975060 19 Sept. rS 

Hardwood Hill 5125056 19 Sept. US 

Hedgeville 4985066 19 Sept. uS 
Loch Btooi 5175054 27 Sept. US 

Loganville 4965052 19 Sept. uS 

Headouville 5075058 19 Sept. bF 
Old Uoodburn Rd. 5325051 01 Oct. uS 
Otter Rd. 5175064 27 Sept. rS 

Pieotont 5485050 23 Sept. uS 
Ponds 5575059 03 Oct. uS 

Porter Rd. 5035051 27 Sept. US 

Protection Rd. 5085064 19 Sept. bF 
Roys Island 5375056 23 Sept. mS 

Sii Mile Brook 5055046 27 Sept. wS 
Sutherlands River 5395046 23 Sept. bF 
Up. Mt.Thcm 5005038 27 Sept. bF 

Vig 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

1 

1 

1 

1 

1 

0 

0 

0 

1 

1 

0 

0 

0 

1 

1 

0 

1 

1 

0 

2 

2 

0 

0 

1 

0 

1 

Brant 10 wT2 '.Cat.J Z 

Population 

Density 

[ Counts S 

{No. Sataple Pts. 25 ! 

0 

3 

0 

4 

1 

0 

0 

1 

0 

0 

0 

0 ; 

1 : 

o ! 

o ! 

oi 

2! 
6: 

o ! 
o ! 

o; 
o ! 

o ! 

o: 

o 

55 

0 

56 

16 

0 

27 

0 

14 

0 

0 

0 

0 

10 

0 

0 

0 

41 

101 

0 

0 

0 

0 

0 

0 

Z ! 1 
L 1 0 

Z ! 1 

L ! 0 

L ! 0 

Z \ 1 
■ • n 

L J 

Z 1 
z ! 

z; 
z 

L 

Z 

z 

z 

L ' 

M 

z 

z 

z 

L ! M 

7 ! 1 

! i 
I 

I 

I 

I 

I 

I 

\ o 
! o 
: o 

! 0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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NOVA SCOTIA OEPARTHENT OF NATURAL RESOURCES SPRUCE BUDWORM L-2 SUMMARY SHEET 

Queens County 

NOVA SCOTIA DEPARTMENT OF NATURAL RESOURCES SPRUCE.BUDWORH L-2 SUMMARY SHEET 

Richmnd County 

-J 1 I 
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NOVA SCOTIA DEPARTHENT OF NATURAL RESOURCES SPRUCE BUDUORH L-2 SUMMARY SHEET 

Si 

Victoria County 



NOVA SCOTIA DEPARTMENT OF NATURAL RESOURCES 

SheIburne Count/ 

SPRUCE BUOUORM L-2 SUMMARY SHEET 

NOVA SCOTIA OEPARTHENT OF NATURAL RESOURCES 

Yarmouth County 

SPRUCE BUOUORM L-2 SUMMARY SHEET 

Location UTH GRID 

Nunber 

Date Tree 

1991 Sp.No. 

Defoliation 

(LAB SUM ONLY) 

Curr Past IVig. 

Population 

Density 

Bran! 10 of2 !Cat 

Counts 

No. Sample Pts. 3 

H 

Kegeshook i_k. 

Keiptville 

Pubnico 

2754873 03 Sept. bF 4 

2724881 03 Sept. rS 4 

2784844 10 Sept. bF 4 

I I 
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NOVA SCOTIA DEPARTMENT OF NATURAL RESOURCES SPRUCE BUDWORM L-2 SUMMARY SHEET 

Bowater Hersey Litits 

to 

Location District County UTH GRID 

Number 

Date 

1991 

Tree 

Sp.No. 

Defoliation 

(LAB SUH ONLY) 

CurrJPastjVig 

Barris Deaduater 

Bon Nature Brk. 

Conway Brk. 
East Virginia 

Four Mile Brook 

Lake Joli 
Langford Bog 

Long Lake 

Mait land Bridge 

Masons Rd. 

Pubnico 

Round Lake 

Ten Mile Lk. 

Ton Uatlace 

Torbrook 

Tusket Fails 

victory 

West Dalhousie 
Weyiwuth Mills 

Uhitford Lake 

Sissiboo 

Sth.Shore 

Sth.Shore 

Medway 

Sth.Shore 

Sissiboo 

Sissiboo 

Hedway 

Hedway 

Sth.Shore 

Sissiboo 

Hedway 

Sth.Shore 

Sissiboo 

ttedway 

Sissiboo 

Medway 

Hedway 

Sissiboo 

St.Hgts. 

Digby 

Queens 

Queens 

Annapolis 

Shelburne 

Digby 

Digby 

Annapolis 

Annapolis 

Queens 

Yarmouth 

Annapolis 

Queens 

Digby 

Annapolis 

Oigby 
Annapolis 

Annapolis 

Digby 

Lunenburg 

2744898 09 Sept. bF 4 

3484886 19 Sept. bF 4 

3274885 16 Sept. bF 4 

3004945 19 Sept. bF 4 

3204881 18 Sept. bF 4 

2954928 11 Sept. bF 4 

2754910 09 Sept. bF 4 
3234944 20 Sept. bF 4 

3214926 19 Sept. bF 4 

3224901 16 Sept. bF 4 

2784844 10 Sept. bF 4 

3434926 20 Sept. bF 4 

3534894 17 Sept. bF 4 
2894930 U Sept. bF 

3504975 19 Sept. bF 

2604862 10 Sept. bF 

3024937 19 Sept. bF 

3244958 19 Sept. bF 

2674924 09 Sept. bF 

4084942 04 Sept. rS 

Brant 10 mA2 

0 

0 

0 

0 

0 

0 

1 

0 

64 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

1 

1 

0 

0 

0 

0 

0 

1 

0 

32 

0 

1 

0 

0 

1 

0 

0 

1 

0 

1 

Population 

Density 

Counts 

;No. Sample Pts. 20 1 

iCat.i Z 

I MB 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

14 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

L 1 0 

z ! 

z ! 

t 

I 

z 1 
z ! 
z ■ I 
z: 

z; 

z ! 

0 

0 

0 

0 

0 

0 

0 

i: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



HEMLOCK LOOPER IN NEW BRUNSWICK: I 
STATUS OF OUTBREAK AND PROTECTION PROGRAMS 

I 

(Prepared* for Annual Forest Pest Control Forum, Ottawa, Nov. 19-21, 1991) 

Background i 

A hemlock looper outbreak (3 817 ha) causing severe damage to balsam fir was detected ") 

by aerial surveys1 in 1989 in north-central New Brunswick. This was the first outbreak recorded ' 
for the Province. Later that same year an egg survey conducted at 128 plots primarily in north-

central New Brunswick, identified an area of 20 000 ha as having populations high enough to 1 
cause significant feeding damage in 1990. Survey methods and damage expectations were based 

on information from Newfoundland since local relationships had not been developed. 

Based on these egg counts, three blocks totalling 21 160 ha were delineated and 

subsequently treated with insecticide in 1990. Two of these blocks, representing 17 805 ha, -

received three applications of insecticide (several days apart) in the following sequence: | 
fenitrothion (210 g/1.46 L/ha), B.t. (Future XLV at 30 BIU/2.03 L/ha) and fenitrothion (210 

g/1.46 L/ha). The third block, 3 355 ha in size, received two applications of B.t. (Futura XLV « 
at 30 BIU/2.03 L/ha/application) several days apart. | 

Aerial surveys conducted in 1990 in north-central and southwestern New Brunswick ^ 

identified 3 477 ha of looper defoliation, of which 78% included spruce budworm defoliation ! 

(in the north) still visible from the air. When sketch maps of defoliation were overlaid on maps 

of the 1990 spray blocks, it was found that 9% of the total area sprayed was defoliated. «"| 

Forecast for 1991 «*} 
i 

In the fall of 1990, 231 plots were sampled, primarily in north-central and southwestern 

New Brunswick. Based on egg counts from a number of these plots and defoliation detected "I 

during the 1990 aerial surveys, 22 692 ha in norm-central New Brunswick and 6 771 ha in ' 

southwestern New Brunswick were delineated as areas in which pockets of defoliation were 

expecteo to occur in 1991 (Figure 1). Northern populations appeared to have decreased, ^ 
whereas southern populations had increased. 

Protection Program in 1991 

Based on the population forecast from the egg survey, 16 975 ha of forest were 1 
designated for treatment with B.t. insecticide in 1991 (Figure 2). One spray block, 15 475 ha 

in size, was treated with Foray 48B at 30 BIU/2.36 L/ha with TBMs equipped with boom & m 

Aerial surveys in 1939 to 1991 were jointly conducted by Department of Natural Resources & Energy and Forestry Canada • Maritime*. 

•N«bea Cuter ud Low ttahat 

N.g. Cteji. Nwnl ten * Eacrfy 

Fndtmtta. N.B.. ESB SHI 

Doe.: STATUS.RPT 
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HEMLOCK LOOPER FORECAST FOR 1991 

Areas within which Hemlock Looper 

defoliation is expected in 1991. 

Figure 1. Areas forecast to contain pockets of defoliation caused by hemlock looper in 1991 
in New Brunswick, based on the 1990 fall egg survey. 
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NEW BRUNSWICK 1991 SPRAY PROGRAM 

FOR HEMLOCK LOOPER 

Block H - B.t. (30 BlU/ha) with TBM (boom & nozzle) 

Block L - B.t. (30 BlU/ha) with Cessna 188 (micronai 

flffft 

Figure 2. Areas sprayed in New Brunswick for hemlock looper control in 1991. 
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nozzles; a second block, 1 500 ha in size was treated with Futura XLV-HP at 30 BIU/0.91 L/ha 

with Cessna 188s equipped with Micronair AU4000s. Although the entire proposed treatment 

area was originally scheduled to receive two B.t. applications, each at 30 BlU/ha, it was decided 

only to do a single application when pre-spray larval counts taken at 31 locations indicated 

generally low populations throughout much of the target area (Table 1). These counts were 

considerably lower than in 1990 when 9 of 10 plots had larval counts which ranged from 15 to 

50 larvae/branch. 

The decision not to cancel both applications was made on the expectation that pockets of 

higher populations probably did exist but could not be detected due to limited accessibility 

throughout much of the proposed spray area. 

Table 1. Pre-spray hemlock looper larval counts in spray blocks in New Brunswick in 

1991. 

Based on results of an aerial survey, 1 549 ha of defoliation occurred in the spray blocks. 

This was 9% of the treatment area, coincidently the same as for the 1990 spray program. The 

occurrence of this damage confirmed the suspicion that pockets of damaging populations did 

exist within the spray blocks. It is impossible to say, however, how much more defoliation 

would have occurred if no treatment had been applied. Furthermore, the low average larval 

counts and non-existence of unsprayed control plots in the area did not permit any foliage 

protection efficacy measurements. 

The possible impact of treatment on population change was examined by comparing egg 

counts before and after spraying. There were 7 plots within spray areas that were sampled for 

eggs in the fall/winter of 1990/91 (= pre-spray) and again in the fall of 1991 (= post-spray). 

All of these plots had substantial decreases in egg counts (Table 2), six were reduced by 92% 

to 100%, and one was reduced by 79%. For comparison a zone about 10 km around the treated 

area was checked. Of the 14 plots in that zone: 7 plots decreased (5 by 100%, 1 by 56%, 1 by 

19%), 1 plot had no change, and 6 plots had population increases. Considering the consistently 

high reductions and much higher egg counts in treated plots, it does appear that a population 

reduction was effected by treatment. 
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Table 2. Change in hemlock looper egg density from the fall and winter of 1990/91 to the 

fall of 1991 in plots treated with B.t. in the summer of 1991, and untreated plots 
in a 10-km zone around the treated area. 

Percent Change 

In Egg Count 

b*x 100% 

-97.9% 

-94.5% 

-99.5% 

-92.2% 

-100.0% 

•100.0% 

-78.6% 

+42.9% 

+400.0% 

-100.0% 

-100.0% 

+50.0% 

-100.0% 

0% 

-18.6% 

+250.0% 

-100.0% 

-56.2% 

+250.0% 

-100.0% 

Defoliation in 1991 

Aerial surveys conducted in 1991 detected 3 556 ha of defoliation of which 85% (3 033 

ha) occurred in northern New Brunswick, and the remaining 15% (523 ha) occurred in 

southwestern New Brunswick (Figure 3). Whereas the total area of defoliation has not changed 

very much in the past three years, stands with visible damage have become much more widely 

distributed, perhaps indicating that a greater population increase is forthcoming. It is noteworthy 

that 53% (1 867 ha) of the defoliation occurred outside the forecast. About 25% (460 ha) of 

this defoliation was in areas not sampled during the egg survey, while the remaining 75% was 

within the zones sampled for egg counts. 

PTO 
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1991 HEMLOCK LOOPER DEFOLIATION 

Area Defoliated 

Few scattered patches of defoliation 

Many patches of defoliation 

NOTE - Ar«as oversized to enhance their location 

Figure 3. General areas in which defoliation by hemlock looper was detected in New 

Brunswick in 1991. Areas are too small to show to scale. 
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Forecast for 1992 

A total of 363 plots were sampled during a hemlock looper egg survey in the fall of 

1991. Sampling occurred in zones selected in northeast, north-central, northwest, and southwest 

New Brunswick including 59 samples from 10 Provincial Parks (Table 2). Data from the 

southwest suggest that defoliation - primarily light to moderate - will occur in pockets scattered 

throughout a zone totalling about 56 600 ha (Figure 4) in Charlotte County, including Deer 

Island and Minister's Island. This is an eight-fold increase in gross area from last year, and 

represents a significant increase in distribution of measurable looper populations. Fortunately, 

the level of population change did not increase in a similar fashion. In the north-central area 

only one point, located in Mt. Carleton Park, had egg counts suggesting moderate or severe 

defoliation around the area affected in 1991. Other samples from the northwest and northeast 

did not detect any looper populations of concern. 

Referring back to the results of the aerial survey of defoliation in 1991 it is apparent that 

sampling intensity should be significantly increased if pockets of high populations are to be 

detected and delimited during future egg surveys. Intuitively this would be a higher sampling 

intensity than traditionally used for budworm forecast surveys because looper populations are 

presently very local in distribution in New Brunswick. 
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Table 2. Summary of fall 1991 hemlock looper egg survey in New Brunswick. 

ffHFI 

Location 

1. Southwest 

2. Northwest 

3. North-Central 

4. North-east 

Totals* - Provincial 277 63 13 9 1 363 

* Totals include Provincial Parks listed below. 

Provincial Parks 

1. St. Leonard 4 .... 4 

(Rte. 17 East of St. Leonard) 

2. St. Jacques Tourist Info. Centre 7 - ... 7 

(North of Edmundston on Hwy. #2) 

3. Frontiere (North West of Edmundston 5 - - . .5 
at Lac Baker) 

1 - 15 

5 

6 

3 

5 

9. Minister's Island (Northeast of - - 3 3 

St. Andrews) 

10. Spendic Lake (Northwest of McAdam) 4 2 - - ' - . g 

Totals - Provincial Parks 45 10 3 1 .59 
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NEW BRUNSWICK 

D. 

Figure 4. Areas forecast to contain pockets of defoliation by Hemlock Looper in 1992 in 
New Brunswick, based on the 1991 fall egg survey. 
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AERIAL DEFOLIATION SURVEY 

of HEMLOCK LOOPER in 

NOVA SCOTIA, 1991 

pi 

Dr. L. P. Magasi' 

Dr. T. D. Smith2 

1) FIDS Head, Forestry Canada, Maritimes 

2) Entomological Services, N.S. Dept. of Natural Resources 
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Visible defoliation, from hemlock looper, was seen in Nova m 

Scotia for the first time since 1987. An aerial survey along the 

eastern shore (Figure 1) of Nova Scotia was undertaken on 4th and 9th j 

of September, 199). Defoliation was noted as light (1-33%), moderate 

(34-66%) and severe (67-100%). The lateness of the year, weather and ' 

climatic conditions muted the visible defoliation. In total 3 500 ha of H 
i 

defoliation were seen from Chezzetcook Harbour to Liscomb Harbour 

(Figures 2-5). The infestation is confined to headlands (3 109 ha) and 

near off-shore islands (336 ha) (Tables 1 and 2). An egg survey will be 

conducted in this area during November. ! 

fwrrt 

Pflwj 
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Table I. Gross areas of defoliation by hemlock looper in Nova 

Scotia, Aerial Survey 4th and 9th September 1991. 

ON 

Total Area 

Total area Halifax 

Total Area Guysborough 

Total ajea Islands 

3445.36 

2867.22 

578.14 

335.96 

100.00 

83.22 

16.78 

9.75 
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Table *.. eross areas of defoliation by hemlock looper in Nova 
Scotia, Aerial Survey 4th and 9th September 1991. Separations 
by County 

Halifax County 

Location 
Land Defol 

Form Cate 

E. Ship Hbr. I. I 

Little Goose I. I 

Malagash I. #1 . I 

Malagash I. #2 I 

Malagash I. #3 I 
Ram Isl. i 

Rockey Islands I 

Salisbury Isl. I 

Hart ling Isl. I 

M 

M 

M 

M 

M 

M 

M 

M 

S 

Total area Moderate 

Total area Severe 

Total area Islands 

148.45 

15.63 

164.08 

5.18 

0.55 

5.72 

Grand Desert p 

Pleasant Point P 
Quoddy Hill p 

Clam Hbr. p 

Malagash Pt. p 

Sheet Hbr. Pass. P 

Mitchel Point p 

LM 

LMS 

LMS 

M 

M 

M 

M 

31 .25 

859.38 

109.38 

750.00 

31 .25 

906.25 

15.63 

1 .09 

29.97 

3.81 

26.16 

1 .09 

31.61 

0.55 

Total of Low-Moderate 

Total of Low-Moderate + Severe 
Total of Moderate 

Total of Peninsular area 

Total for Halifax County 

31 .25 

968.76 

1703.13 

2703.14 

2867.22 

1.09 

33.79 

59.40 

94.28 

100.00 



THE HEMLOCK LOOPER IN NEWFOUNDLAND IN 1991 

1 
by Raske, A.G. I 

REPORT TO THE 19TH ANNUAL FOREST PEST CONTROL FORUM, 

Ottawa, 19-21 November 1991 

FORESTRY CANADA 

NEWFOUNDLAND & LABRADOR REGION 

ST. JOHN'S, NEWFOUNDLAND 

A1C 5X8 

266 



THE HEMLOCK LOOPER IN NEWFOUNDLAND IN 1991 

by 

A.G. Raske 

Larval Development and Defoliation - Very cool temperatures and above average precipitation 

delayed larval hatch and development for about 1 month beyond the long term average 

throughout the Island and for spring and summer. Localized and small areas of infestation 

continued to cause moderate and severe defoliation on the Avalon Peninsula, but new infestations 

also occurred in western areas of the Peninsula (Fig. 1). The total area of moderate and severe 

defoliation decreased in size and the density of looper populations within infested areas was also 

generally lower. Pockets of severe defoliation were also recorded on the Bonavista Peninsula 

in 1991. The infestation on the Northern Peninsula continued to decrease in 1991 and scattered 

areas of severe defoliation were recorded to the north of the 1990 outbreak area. A total of 

4870 ha were moderately and severely defoliated and about half of this occurred on the Avalon 

Peninsula. The total area of the infestation in productive forests was 3042 ha (Fig. 1, Table 1). 

Control Program - There was no experimental or operational control program against the 

hemlock looper in 1991. 

Biological Mortality Factors - Larvae were collected for parasite rearing from infestations on 

the Avalon Peninsula (n = 616), Burin Peninsula (n = 147) and the Northern Peninsula (n = 

150). Parasitism was only about 2% in all three locations, but diseases killed 60% to 78% of 

the larvae, including a small proportion that died of unknown causes. 

Forecast of Hemlock Looper Defoliation for 1992 - Overwintering egg numbers were sampled 

from mid- to late October, and a forecast will be prepared when the samples have been 

processed. 
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Table 1. Areas (ha) of defoliation and gross merchantable volume (m3) of affected stands caused by the 
hemlock looper in productive forests and areas of defoliation of total infestation in 
Newfoundland in 1991. 

fBTI 

* Provided by the Forest Management Division, Dept. of Forestry & Agriculture. M| 

l^li 
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FORESTRY CANADA 

NEWFOUNDLAND AND LABRADOR REGION 

FOREST INSECT AND DISEASE SURVEY 
1991 

HEMLOCK LOOPER DEFOLIATION 

NEWFOUNDLAND 

Moderate and Severe 

Fig. 1. Areas of defoliation caused by the hemlock looper in Newfoundland in 1991. 
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r THE SPRUCE BUDWORM IN NEWFOUNDLAND IN 1991 

A.G. Raske 

Larval Development and Defoliation - Spring and summer weather was very cool and wet, and 

m both lagged behind the long-term average by about 1 month throughout the Island. The total 

area of the infestation in the Codroy Valley in southwestern Newfoundland stayed about the 

I same with 2300 ha of moderate and severe defoliation in 1991 compared to 2 200 ha in 1990 

P (Fig. 1). The area of light defoliation decreased from 900 ha in 1990 to 500 in 1991. However 

the intensity of severe defoliation within the outbreak increased greatly in 1991. The areas of 

\ productive forests affected totaled 2000 ha of moderate and severe defoliation and 300 ha of light 

f* defoliation with 86 000 m3 of timber affected in all three defoliation categories. (The data for 

productive forests was provided by the Forest Management Division of the Newfoundland 

' Department Forestry and Agriculture). 

Control Program - There was no experimental or operational control program against the 

-* spruce budworm in 1990. 

Biological Mortality Factors - Data on mortality factors were collected from the infestation in 

| western Newfoundland. Only 3% of the larvae (n = 209) collected in the infestation were 

p parasitized, but about 61 % were killed by diseases. (This includes a small proportion of larvae 

that died of unknown causes.) 

! Moths Caught in Pheromone-baited Traps - Pheromone traps were placed at 50 permanent 

p sample locations throughout the Island. The total number of moths increased about four-fold 

from 1 452 in 1990 to 6 086 in 1991. The highest numbers trapped were along the west coast 

^ of the Island. The trap location with the highest numbers were Codroy Pond with 1 773 moths 
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within the outbreak area. The next highest trap catches were recorded at three coastal locations: 

near Corner Brook (788), Campbell Creek (651) and Sally's Cove (538). Trap catches at three 

other locations were above 100 moths and these were inland by 8 to 30 km. Most of these H 

moths were trapped 2 to 3 weeks prior to local emergence and were transported to _ 

j 

Newfoundland by warm air masses from the Maritime Provinces. Traps at 21 cental 

Newfoundland locations averaged 38 moths per trap location, (range 0 to 108) compared to near j 

zero in 1990. Most of these moths were also trapped before local emergence. <» 

Trap catches in eastern Newfoundland, including the Avalon Peninsula averaged 27 moths 

ym 

in 1991 at 8 locations, compared to an average of 8 moths in 1990. More than two-thirds of I 

these moths were trapped before local emergence and were immigrants from the Maritime « 
i 

Provinces. The ratio of males to females of immigrated moths to Newfoundland is not known. 

Forecast of Spruce Budworm Defoliation for 1992 - Overwintering populations were sampled 

in conjunction with the hemlock looper and blackheaded budworm egg sampling from mid- to m 

late October, and a forecast will be prepared when the samples have been processed. 
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FOREST INSECT AND DISEASE SURVEY 

1991 

SPRUCE BUDWORM DEFOLIATION 

NEWFOUNDLAND 

Moderate and Severe 

Fig. 1. Areas of defoliation caused by the spruce budworm in Newfoundland in 1991. 
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THE BLACKHEADED BUDWORM IN NEWFOUNDLAND IN 1991 

by 

A.G. Raske 

Larval Development and Defoliation - Spring and summer weather was very cool and wet, and 

both lagged behind the long-term average by about 1 month throughout the Island. The present 

outbreak of the blackheaded budwonn started in 1987 and expanded to 35 000 ha of balsam fir 

forests on the Northern Peninsula. Moderate and severe defoliation occurred mainly in 

overmature stands, with some light defoliation in pre-commercially thinned stands. In several 

areas of the outbreak this budwonn fed in association with the hemlock looper and both insects 

contributed to tree mortality. 

In 1991 the outbreak continued in the same general area as in 1990, and increased to 

12 400 ha of moderate and severe defoliation and an additional 4 000 ha of defoliation was 

classed as light (Table 1, Fig. 1). The corresponding areas for 1990 were 7 450 ha and 

14 400 ha. Scattered areas with high populations also occurred on the Avalon Peninsula. The 

area of productive forests infested was about two-thirds of the total area at 8 600 ha of moderate 

and severe defoliation and 2 800 of light defoliation (Table 1). 

Control Program - There was no experimental or operational control program against the 

blackheaded budwonn in 1991. 

Biological Mortality Factors - In 1991 populations were sampled in the outbreak area on the 

Northern Peninsula and other high populations were sampled on the Avalon Peninsula. On the 

Northern Peninsula about 23% of the larvae (n = 326) were parasitized by insects and about 

48% were killed by diseases. On the Avalon Peninsula about 33% of the larvae sampled (n = 

133) were parasitized and about 31% were infected with disease organisms. 
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of Blackheaded Budworm Defoliation for 1992 - Overwintering egg numbers were 

sampled from mid- to late October, and a forecast will be prepared when the samples have been 

processed. 

Table 1. Areas (ha) of defoliation and gross merchantable volume (m3) of affected stands caused by the 

blackheaded budworm in productive forests and areas of defoliation of total infestation in 

Newfoundland in 1991. 

tw^i 

* Provided by the Forest Management Division, Dept. of Forestry & Agriculture. 
J&l-M 
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1991 

BLACKHEADED BUDWORM DEFOLIATION 

NEWFOUNDLAND 

Moderate and Severe 

Fig. 1. Areas of defoliation caused by the blackheaded budworm in Newfoundland in 1991. 
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THE BALSAM FIR SAWFLY IN NEWFOUNDLAND IN 1991 

by 

A.G. Raske 

The balsam fir sawfly is the name of a species complex whose members feed 

predominantly on fir and occasionally on spruce. This insect was first collected in 

Newfoundland in the mid 1930s, and the first recorded outbreak occurred in 1947. The 

preferred host in Newfoundland is balsam fir although white and black spruce may also be 

severely defoliated during outbreaks. Only foliage of old growth is consumed giving severely 

defoliated trees a characteristic tufted appearance. This feeding causes little damage and tree 

mortality usually occurs only in conjunction with damage by other insects, such as the spruce 

budworm, blackheaded budworm, hemlock looper or the balsam woolly adelgid. Parasites or 

a viral disease are responsible for reducing high population levels of this sawfly. 

In 1990 population levels were extremely high along several rivers in the Bay d'Espoir 

area on the south coast of Newfoundland. Stands of stunted old-growth fir were most often 

infested, but some vigorous young stands were also severely defoliated. 

In 1990 the size of the infestation was 6 200 ha and 3 800 ha were classed severe. In 

1991 the infestation increased in the Bay d'Espoir area to 10 900 ha of which 6 800 ha were 

classed severe (Fig.l, Table 1.) In addition two populations on the west coast of the Island 

reached outbreak levels and caused defoliation of fir stands on 800 ha; of which 700 were 

classed severe. The area of infestation in productive forests was 7 600 ha of which 4 700 ha 

were severely defoliated (Table 1.) 

^to 
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A viral disease caused a collapse of larval populations in a large area of the outbreak in 

the Bay d'Espoir area after feeding was mostly completed. Several thousand larvae were reared 

but mortality of over 90% could have been caused by mass-rearing in the laboratory. 

Table 1. Areas (ha) of defoliation and gross merchantable volume (m3) of affected stands caused by the 

balsam fir sawfly in productive forests and areas of defoliation of total infestation in 

Newfoundland in 1991. 

* Provided by the Forest Management Division, Dept. of Forestry & Agriculture. 

) 
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BALSAM FIR SAWFLY DEFOLIATION 

NEWFOUNDLAND 

Moderote and Severe 

Fig. 1. Areas of defoliation caused by the balsam fir sawfly in Newfoundland in 1991. 
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SCLERODERRIS CANKER IN NEWFOUNDLAND IN 1991 

by 

G. R. Warren and G.C. Carew 

Scleroderris canker was first recorded in Newfoundland in 1979, on Austrian pine near 

St. John's and the disease has since been recorded in several localities on the northeast Avalon 

Peninsula and on one site on the Northern Peninsula. In 1981 a 2 ha red pine plantation north 

of St. John's was severely infected. In 1982 infected ornamental Scots pine, jack pine and red 

pine were found along Salmonier Line 30 km west of St. John's. In both localities all diseased 
trees were cut and burned. 

In 1985 a Sitka spruce plantation on the Northern Peninsula near Roddickton was found to 

be infected with Scleroderris canker. The plantation was sanitized by removing severely infected 

trees and lower branches but symptoms reoccurred in 1990 and 1991. The source of this 

infection was traced to imported nursery stock from the Maritimes and was independent of the 

introduction to the Avalon Peninsula. 

Severe foliage damage, caused by Scleroderris canker, was detected on Scots pine in an old 

abandoned nursery on Salmonier line in 1987. Other plantations established with stock from 

the same nursery were inspected and only one site, Collier's Ridge 40 km west of St. John's, 

was infected with Scleroderris. Increased foliage damage has recently occurred but tree 

mortality has been much more limited. No attempts have been made to sanitize these pines. 

In and around St. John's Scleroderris canker infections have been localized, occurring on 

a variety of hard pines used as ornamentals or wind breaks. 

In 1991 two new infection sites were recorded, one in St. John's on Austrian pine trees and 

the other on young red pines near Portugal Cove, 10 km northwest of St. John's. Transplanting 

of ornamental hard pines from nurseries and distributors in the St. John's area to outlying 

communities is a concern and may spread this disease to other areas, of Newfoundland. 

Fungal isolates from diseased trees were tested by electrophoresis for race determination. 

Isolates from pines in Newfoundland have been identified as the European race of Gremmemella 

abietina (Lagerb.) Morelet var. abietina, and isolates from Sitka spruce as G. abietina var. 

balsamea; a different race. Research is planned, in cooperation with the Quebec Region, to 

study the etiology of Scleroderris canker in Newfoundland. 
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SPRUCE BUDWORM CONDITIONS IN THE UNITED STATES 

1991 

EASTERN SPRUCE BUDWORM 

LAKE STATES 

Eastern spruce budworm populations have remained static since 1990. A total of 

31,500 acres was defoliated in northeastern Minnesota. Heavy defoliation 

occurred on 27,000 acres and moderate defoliation was observed on 4,500 acres. 

Additional defoliation was identified through ground surveys in much of Cook 

County and in parts of Lake, St. Louis, and Koochiching counties. However, 

defoliation in these areas was light. This is the lowest defoliation recorded 

in the Lake States since the 1960's. 

NORTHEAST 

For the second time in this century, no defoliation was reported for the State 

of Maine or for Vermont, New Hampshire, or New York. However, trap catches in 

both New York and Vermont are higher than in previous years. The trappers felt 

that catches were due to a mass flight rather than increased populations. 

WESTERN SPRUCE BUDWORM 

REGION 1 (NORTHERN REGION) 

Western spruce budworm caused defoliation increased by almost 93,898 acres 

during 1991. Detection surveys recorded 1,578,922 acres of defoliation in 

1991. This is up by 93,940 acres from the 1,485,000 acres reported in 1990. 

Most of this year's increase occurred in the winter damaged areas of 1989 on 

the Helena, Lewis and Clark, and Deerlodge National Forests. The only 

exceptions were the Bitterroot and Beaverhead National Forests and in the 

Garnet Mountains where the infestation declined by 256,989 acres. 

In Montana, budworm populations continued to build for the second year 

following the winter damage of 1989. Areas with the largest increase were the 

Lolo National Forest with 130,963 acres and the Helena National Forest with 

118,608 acres. 

No aerial application or implant projects for budworm suppression were 

conducted in 1991. None are planned for 1992. 

Presented by Daniel R. Kucera, Staff Entomologist, Northeastern Area, State and 

Private Forestry, USDA Forest Service, Radnor, Pennsylvania at the Nineteenth 

Annual Forest Pest Control Forum, Ottawa, November 18-22, 1991. 
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Uap 2. Spruce Budworm 

Defoliation 1991 

Defoliation level: 

|:g:J Light » 1-20% needles missing 

Moderate - 20-50% missing 

Heavy = 50-100% missing 
ff~£ 

Based on aerial and ground surveys by 

MN-ONR Division of Forestry. 
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WESTERN SPRUCE BUDWORM DEFOLIATION - SOUTHWESTERN REGION - 1991 
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Figure 1. Areas infested by western spruce budworm in Region 4 during 
1991 as determined by aerial detection surveys. 
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REGION 2 (ROCKY MOUNTAIN) 

Populations increased in Southwestern Colorado and on the Shoshone National 

Forest in Wyoming. Tip dieback and tree mortality is evident in areas of 

repeated defoliation. No suppression projects are planned for 1992. 

REGION 3 (SOUTHWESTERN) 

Western spruce budworm defoliation decreased significantly from 1990. 

Defoliation was detected on 183,939 acres in 1991. Intensity of western spruce 

budworm defoliation on Federal and adjacent private ownerships was: Light 

53,650 acres, moderate 98,721 acres, and heavy 30,917 acres. Most of the 

defoliation occurred on the Carson, Santa Fe, Cibola, and Gila National Forests 

and on the Santa Clara Pueblo Indian Reservation. An additional 13,040 

hectares of western budworm defoliation was also reported on State and private 

lands in New Mexico. Defoliation is expected to continue to decrease in 1992. 

No aerial suppression projects were conducted in the Region in 1991. However, 

ground applications of B.t. were applied to 13 campgrounds on the Carson 

National Forest. Post treatment examination indicated treatments were 

successful in maintaining visual quality in these high value areas. 

REGION 4 (INTERMOUNTAIN) 

Moderate increases in defoliation occurred on the Salmon National Forest in 

Idaho. As in 1990, defoliation continues to be at very low levels. 

Approximately 46,000 acres were classed in the light to moderate category. 

REGION 5 (PACIFIC SOUTHWEST) 

C. carnana californica (no common name) has remained at endemic levels since 

1985. The Modoc budworm C. retiniana remains at endemic levels in northeastern 

California. 

REGION 6 (PACIFIC NORTHWEST) 

An estimated 4.2 million acres were defoliated this year. (Final survey data 

has not as yet been compiled.) No suppression projects were conducted in 1991. 

However, Wallowa-Whitman National Forest personnel are preparing an 

environmental assessment for 1992. Projected defoliation for 1992 is 4 million 

acres. Heavy timber loss is continuing. 

REGION 10 (ALASKA) 

The spruce budworm has caused moderate to heavy defoliation of Sitka spruce 

northwest of Haines for the third consecutive year. The current infestation is 

on State land and totals approximately 5,000 acres. 
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GYPSY MOTH STATUS 

Gypsy moth populations and defoliation declined in 1991 throughout Che 

Northeastern United States except in the Lower Peninsula of Michigan and 

Eastern Ohio. Total defoliation was 3,998,683 acres down from 7,304,294 acres 

reported in 1990. Of the 3,998,683 acres defoliated, 1,230,066 acres or 

approximately 30 percent occurred in Pennsylvania. This is a marked reduction 

from the 4,357,700 acres reported in Pennsylvania in 1990. Gypsy moth 

populations continue to expand into new areas in Michigan, Ohio, Virginia, West 

Virginia, and North Carolina (Table 1). Because of the concerted intervention 

efforts, gypsy moth spread has been markedly slowed. 

In 1991, over 1.1 million acres of cooperative State and Federal lands were 

treated to protect forested communities, recreation areas, parks, and high 

value forests from gypsy moth caused defoliation. This is about one-third less 

than that treated in 1990. Private landowners may have treated yet another 

one-half million acres. Approximately 68 percent of the acreage was treated 

with various formulations of Bacillus thuringiensis (B.t.) and 32 percent with 

diflubenzuron (Dimilin), and less that one percent with either pheronione flakes 

or Gypchek (Table 2). 

Early suppression pproposals for 1992 indicated that 1.1 million acres will be 

treated with large State suppression projects planned for Maryland, Michigan, 

Pennsylvania, Virginia, and West Virginia. National Forest and other Federal 

suppression is again expected to be between 50,000 and 70,000 acres. 

LAKE STATES 

This year the Wisconsin Department of Natural Resources in cooperation with the 

US Forest Service treated 5,875 acres as part of an eradication effort. In 

spite of this, moth catches continue in some of the treatment blocks and 

adjacent untreated areas in the eastern part of the State. Early projections 

are.that Wisconsin will treat up to 12,000 acres in 1992. 

In Michigan, the gypsy moth caused significant defoliation in the Lower-

Peninsula. Approximately 218,293 acres were treated this year which is up from 

the 141,000 acres treated in 1990. All acres were treated with B.t. In the 

Upper Peninsula, eradication efforts have been successful in the western end, 

while moth catches are still up around the Mackinac Bridge. In general, the 

spread is westward across the State and south towards the Indiana border. 

Minnesota continues to mass trap and efforts are proving effective. In areas 

sprayed with B.t. in 1990, no catches were made in 1991. Trapping is also 

combined with survey questionnaires to new residents. This has proven to be 

effective since of those responding, 10 percent are at high risk of having 

brought in the gypsy moth. Only 51 moths were caught in 1991. 
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NEW ENGLAND STATES 

The gypsy moth defoliation in the Commonwealth of Massachusetts has increased 

from 83,595 acres in 1990 to 282,143 acres in 1991. Private and State control ""} 

activities this year were confined to parks, forests, along roadways, visitor i 
centers, and other high value areas. B.t. was the insecticide of choice. 

Plans for 1992 will depend on monitoring results which are still ongoing. Only m 

areas that have been defoliated 2-3 years in a row will be considered for 

treatment. 

The State of Maine conducted a 140 acre cooperative suppression project. This 

project had limited success because of late application timing. Defoliation 

was recorded at 175,960 acres, the lowest in several years in New York. 

A suppression project on the Seneca Nation Indian lands in western New York was 

conducted on 3,800 acres. Foliage protection was achieved in areas treated. 

Data collection in the other New England States is continuing. 

MID-ATLANTIC STATES *] 

i 

In the Mid-Atlantic States, defoliation was 1,230,066, in Pennsylvania 75,197 

acres, in Maryland 13,475 acres in Delaware, 112,900 acres in West Virginia, m 

and 169,900 acres in New Jersey. Cooperative State-Federal projects were I 
Pennsylvania 330,525 acres, Maryland 154,654, Delaware 41,572, West Virginia 

28,154, and New Jersey 46,927 acres. With the exception of New Jersey, all 

Mid-Atlantic States used either Dimilin or B.t. or both to suppress the gypsy 

moth. 

REGION 8 (SOUTHERN STATES) «*] 

I 
In 1991, the State of Virginia treated approximately 88,687 acres (58,433 with 

Dimilin and 30,254 with B.t.), down from 235,000 acres treated in 1990. ™ 

Approximately 6,000 acres were also treated in National Forest and National 

Park lands. An array of IPM tactics such as pheromone flakes, sterile eggs, 

Gypchek, and the fungus Entomophaga maimaiga were used in addition to 

conventional insecticides. Overall, this year's suppression project was very H 
successful. Foliage protection was achieved on 98 percent of the acres treated > 

and the remainder had less than 50 percent defoliation. 

For next year, Virginia expects to treat approximately the same acreage as in ! 

1991. The George Washington National Forest and the Blue Ridge Parkway 

anticipate increased levels of treatment in 1992 while the Shenandoah National ^ 

Park expects reduced levels. I 

292 



TABLE 1 

1991 

Gypsy Moth Defoliation 

State Acreage 

TOTAL 3,998,683 

Data obtained from GMDIGEST, Morgantown, WV (10/91) 
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1991 GYPSY MOTH TREATMENT ACRES (10/30/91) 

State / Site Dlmilln Bt Other* 

DELAWARE 

Cooperative Suppression 

Total 

MAINE 

Cooperative Suppression 

Total 

MARYLAND 

Cooperative Suppression 

Aberdeen Proving Ground 

Andrews Air Force Base 

Beltovillo Ag. Res. Center 

C&O Canal 

Fort Meads 

Greenbelt Park 

NASA-Goddard 

Pautuxent Wildlife Center 

Secret Service 

Suttland Parkway 

Total 

MICHIGAN 

Cooperative Suppression 

Huron-Manistee Natl. Forest 

Wurtsmith Air Force Base 

Total 

NEW JERSEY 

Co-op Suppression (NJ Ag.) 

Co-op Suppression (NJ For.) 

Total 

NEW YORK 

Seneca Indian Nation 

Total 

NORTH CAROLINA (co-op eradication) 

Bert, Halifax. Northam Co. 

Total 

OHIO 

Cooperative Suppression 

Total 

PENNSYLVANIA 

Cooperative Suppression 

Conemaugh Lake 

Cowanesque Dam 

Crooked Creek Lake 

Fort Necessity Park 

Grey Towers 

Mahoning Creek Lake 

Raystown Lake 

Tioga/Hammond Lake 

Tionesta Lake 

Valley Forge 

Youghiogheny Lake 

Total 

Total 
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State / She Dlmllln Bt Other Total 

UTAH (co-op eradication) 

Bureau of Land Management 

Cooperative Eradication 

Uinta National Forest 

Wasatch-Cache Natl. Forest 

Total 

VIRGINIA 

Cooperative Suppression 

AIPM Project 

Blue Ridge Parkway 

Fort Belvoir 

Fredricksburg NB 

George Washington NF 

QW Parkway/Great Falls 

Manassas NatL Battlefield 

Mason Neck Wildlife Refuge 

Mount Vemcn/GW Parkway 

Prince William Forest Park 

Quantico Marine Base 

Quantico National Cemetoiy 

Shenondoah National Park 

Vint Hill Farms 

Total 

WASHINGTON, DC 

National Capital Parks 

Total 

WEST VIRGINIA 

Cooperative Suppression 

AIPM Project 

George Washington NF 

Monengahela NatL Forest 

Total 

WISCONSIN 

Cooperative Eradication 

Total 

GRAND TOTAL GYPSY MOTH TREATMENT 

/^^a 

363,259 780,702 1,960 1,145,921 

■ Other includes gypchek and disparlure. 

*■ (_X) indicates the number of applications in a 

multiple application project 

* Dimilin was used on about 32% of the treated acres. 

* Bacillus thuringianais was used on about 68% of the treated acres. 

* Other materials were used on about 0.1% of the treated acres. 
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GYPSY MOTH SUSCEPTIBLE FORESTS OF THE EAST AND 

THE INFESTED AREA OF THE NORTHEAST, 1990 

pn 

pffl 

p** 

Extent of General Infestation 

Susceptible Forests 

r 

Forests cover types from: "Forest Cover Types of the United States 
ond Canada". Society of American Foresters, 
Washington, DC, 1980 

Produced by: USDA Forest Service - AIPM and West Virginio University, 
Morgontoin, West Virginia 

March 25, 1991 
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Gypsy Moth Infested Area of the Northeast, 1990 

and Potential Slow-the-Spread Areas 

PmB 

f9£\ 

Extent of General Infestation 

Potential Slow-the-Spreod Areas 

Produced by USOA Foresl Service - AIPM ■ 

Morgantown. Wesl Virginia 
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WESTERN REGIONS 

REGION 1 (NORTHERN) 

The Northern Region participated in a delimitation effort in mass trapping in 

1991. This is a follow-up to eradication treatments in 1989 and 1990. Results 

to date are excellent as only three moths were caught in over 10,000 traps set 

out in Idaho, Montana, and North Dakota. 

REGION 2 (ROCKY MOUNTAIN) 

Only one moth was found on national forest lands this year in Wyoming. An 

infested nursery shipment containing gypsy moth was distributed throughout 

Omaha, NE this year. PPQ is working steadfastly to identify areas where the 

stock was planted. Control operations will be conducted in suspect areas next 

year. 

REGION 4 (INTERMOUNTAIN) 

This was the third year that aerial treatment was required in reducing gypsy 

moth populations in Northern Utah. Eradication efforts included 1,190 acres in 

1989, 20,064 acres in 1990, and 29,925 acres in 1991. In addition, mass 

trapping was conducted in each spray block. Moth catches this year totaled 63 

catches in treated areas (down from 2,239 in 1989). Treatment along the 

Wasatch Front is again anticipated for 1992 but since the area has now been 

well delimited, treatment is expected to be less than half of that in 1991. 

The total cost of three treatments of B.t. averaged $19/acre. 

REGION 5 (PACIFIC SOUTHWEST) 

During the 1991 season, no gypsy moth eradication treatments were conducted in 

California. Post treatment trapping results in both Tiburon, Marin County and 

Folsom, Placer County were negative in 1991. 

Statewide, in excess of 20,000 delta traps were deployed and monitored as part 

of California's program to detect and delimit new gypsy moth infestations. A 

total of six moths in four counties were found in 1991 versus 24 in 1990. In 

addition, only one egg mass was found near Aptos, Santa Cruz County. This 

location will be intensively trapped in 1992. 

The California Department of Agriculture is extremely concerned about the 

potential introduction of the Asian gypsy moth on vessels that have docked at 

Siberian ports. In 1991, trapping was increased at the following California 

ports: Oakland, Stockton, San Francisco, San Diego, and Los Angeles. For 

1992, trapping will continue with the possibility of adding more port locations 

based on ship movements. From a regulatory standpoint, California urges the US 

Department of Agriculture to take a strong position in order to exclude the 

introduction of this pest into North America. 
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REGION 6 (PACIFIC NORTHWEST) 

Twenty nine moths were detected in Oregon in 1991. Approximately 15,445 traps 

were placed statewide, however, traps were concentrated in Western Oregon where 

most population centers and gypsy moth host material are located. All cities 

and towns considered at risk are trapped each year. In 1992, one aerial spray 

program using B.t. will cover approximately one square mile. In addition, 

ground application will be used in areas of less steep topography. Most 

detections made in 1991 were the result of new introductions. 

The Asian gypsy moth (AGM) poses a significant threat to Oregon's agriculture "^ 

and natural resource base. Ag Canada has reported finding ships infested with l 

AGM egg masses (and some with ballooning larvae) in Vancouver, B.C. Because 

ships from Siberian Ports have also visited Oregon ports, the Oregon Department « 

of Agriculture has increased its detection program in vulnerable locations. | 
The Department is also assisting APHIS with ship inspections at Columbia River 

ports. To date, of nine ships considered "at risk" five had egg masses of from 

12 to 650. Ship movement along rivers prior to docking poses an additional ""] 
avenue of escape for ballooning caterpillars. 

As a result of the Asian gypsy moth threat, additional traps were set out along *"*) 

coastal areas. In 1992, additional traps will be placed in coastal areas and 

"high risk" ports of entry. To date, the Oregon Department of Agriculture has 

submitted 28 moths to Dr. Richard Harrison at Cornell University for 

identification. Unless procedures are established to minimize this new threat, ] 

the chances of introduction and establishment remain significant. 

In the State of Washington, over 11,000 traps were set out in 1991. Of these, •*) 

93 traps collected 215 gypsy moths. Thirty three total catch areas were j 

reported in 1991 versus 19 in 1990. This catch reflecting increased 

introductions is the highest ever recorded in the State. r» 

i 

Two ships known to have been in Russian ports during the gypsy moth flight 

season were inspected by the Washington Department of Agriculture. Both were 

found to have several hundred egg masses. In addition, one large pale moth was **| 
found in the Covington area, which is about 12 miles inland. This catch poses ! 

a high probability of being the Asian gypsy moth. 

Planning for AGM exclusion, detection, delimitation, and eradication is [ 

underway in cooperation with the USDA Forest Service and USDA/APHIS. Egg mass 

searches and follow-up control measures on the European strain gypsy moth will „ 

continue as in the past. j 

In summary, there is a serious need for all States and Provinces subject to 

introduction of the Asian strain gypsy moth to conduct a full scale training 

program for employees involved in either eradication and/or detection. Ports 

of entry should cover both the Atlantic and Pacific as long as Russian ports of 

entry occur. Unless this training is conducted with haste, we may miss an 

opportunity to eradicate the most insidious insect introduced to the North 

American continent in this century. 
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DOUGLAS FIR TUSSOCK MOTH (DFTM) \ 
I 

REGION 4 (INTERMOUNTAIN) • " «j 

i 
Defoliation increased from 53,000 acres in 1990 to over 311,000 acres in 1991. 

This is the largest infestation ever recorded in the Region. Significant „ 

defoliation is located in the Boise, Sawtooth, and Payette National Forests in | 

Idaho and on the Uasatch-Cache National Forest in Utah. 

REGION 5 (PACIFIC SOUTHWEST) { 

Trap catches of male moths in 1990 were the lowest encountered in ten years. 

Data for 1991 are in the process of tabulation--male moths continue to fly 

until early November. 

REGION 6 (PACIFIC NORTHWEST) 

Approximately 116,064 acres were treated on the Wallowa-Whitman National Forest 

with B.t. Treatment results as yet have not been compiled. However, no 

defoliation was mapped in 1991. This is one of the largest areas ever treated 

to control this pest. No definition is anticipated for 1992. 

FOREST TENT CATERPILLAR 

LAKE STATES 

The population has collapsed in the East Central part of the State with just a 

few outlying pockets of defoliation remaining. However, across much of St. 

Louis, Itasca, and Koochiching counties, defoliation continues. Light to 

moderate defoliation occurred on 1.2 million acres and heavy defoliation on H 
415,000 acres. This is a 50 percent reduction over 1990 levels. S 

REGION 8 (SOUTHERN) 

Populations are declining in the Delta Region of West-Central Mississippi. 

Approximately 18,000 acres of defoliation occurred on the Delta National Forest 

and the Yazo-Panther Wildlife Refuge. The dominant hosts are water oak, .willow 

oak, and sweetgum. An NPV virus was noted in the population in 1990 and with 

other factors caused a marked decline in the outbreak. 

In Louisiana, approximately 120,000 acres of water tupelo were defoliated in 

the Atchafalaya Basin of South-Central Louisiana. Defoliation in the heavy 

category was 21,000 acres, moderate, 64,000 acres, and light, 35,000 acres. 

Several areas defoliated in 1990 did not have any damage in 1991. The decline 

has been attributed to mass starvation and the occurrence of an NPV virus. 
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Figure 2. Areas infested by Douglas-fir tussock moth In Region 4 during 

1991 as determined by aerial detection surveys. 
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Approximately 15,000 acres were also defoliated in the central part of 
Louisiana. Affected hosts included water oak, willow oak, and sweetgum. Much 

of the area includes the Kisatchie National Forest and the Tensas Wildlife 

Refuge. 

FRUITTREE LEAFROLLER 

REGION 8 (SOUTHERN) 

In Louisiana, the fruittree leafroller defoliated approximately 160,000 acres 

of bald cypress in 1991. The most severe defoliation occurred in relatively 

pure stands along bodies of water with 35,000 acres heavily defoliated. The 

areas severely affected were in the southern Atchafalaya Basin. Movement of 

the outbreak is continuing eastward to the New Orleans area. In 1991, an NPV 

virus was found in the central Atchafalaya Basin. Heavy mortality occurred due 

to disease infection and natural enemies in 1991. 

BARK BEETLES 

REGION 8 (SOUTHERN) 

During the summer of 1991, Southern pine beetle (SPB) activity increased to the 

highest level since the record setting outbreak of the mid-1980's. Although 

the number of spot infestations does not approach those of 1985, the geographic 

area covered by the outbreak is significant. Populations are at epidemic 

levels in Texas, Louisiana, Mississippi, Alabama, Georgia, South Carolina, and 

North Carolina. 

During 1991, there were federally-funded suppression projects on the National 

Forests in Texas, Mississippi, Alabama, North Carolina, and on the Kisatchie 

National Forest in Louisiana. Project treatment is expected to continue into 

1992. The Sumter National Forest will be added in 1992. There are also 

cooperative State - Federal projects with the States of Texas, Mississippi, 

Alabama, Georgia, South Carolina, and North Carolina. Louisiana is expected to 

be added to the list shortly. 

SPRUCE BEETLE 

REGION 4 (INTERMOUNTAIN) 

Populations decreased significantly on the Payette National Forest in Idaho due 

to host depletion and on the Manti-LaSal National Forest in Utah due to adverse 

weather conditions. A new infestation has been found on the Dixie National 

Forest in Utah. To date, 41,500 trees have been killed on 45,800 acres this 

year. 
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REGION 10 (ALASKA) 

The most destructive forest pest in Alaska is again the spruce beetle. In 

1991, approximately 230,000 acres were identified as infested. Infestations 

are primarily in south-central and interior Alaska. However, approximately 

15,000 acres are in Southeast Alaska (Glacier Bay National Park and near 

Haines). Salvage operations as well as research into various control 

operations are continuing. 

WESTERN BARK BEETLE COMPLEX i 

REGION 2 (ROCKY MOUNTAIN) j 

Bark beetle populations appear to be static except on the Uncompahgre Plateau 

where a significant decline occurred this year. Still annual losses have been [ 

averaging several hundred thousand dead trees. 

REGION 4 (INTERMOUNTAIN) j 

With few exceptions, activity is very low compared to past years primarily due ^ 

to host depletion from past catastrophic infestations. Trees and their > 

accompanying beetle complex include lodgepole, Jeffrey and ponderosa pine, 

Douglas-fir, and white and subalpine fir. Losses this year are over 669,900 

trees killed. In spite of environmental concerns for wildlife such as the 

spotted owl, salvage of dead and dying trees is helping to meet the allowable 

cut on some districts. In some cases, root pathogens are also contributing 

factors in killing trees. 

REGION 5 (PACIFIC SOUTHWEST) 

Five years of drought has resulted in a large amount of tree mortality with 

bark beetles taking advantage of natural tree stress. As in Region A, 

traditional bark beetles such as western pine beetle, Ips spp., mountain pine 

beetle, fir engraver, etc. are accompanied by a host of both roundheaded and 

flatheaded borers and also normally incidental pests such as Phloeosinus spp. 

ma 

The Forest Service estimates that approximately 2.6 billion board feet of [ 

timber died from the drought/insects. Approximately 1.4 billion board feet has 

been salvaged through September 1991. Current estimates are for 300 million 

board feet to be sold in fiscal year 1992. The remainder of the timber is too 1 

scattered, too remote, too uneconomical (small diameter), or too far decayed to 

be sold and harvested. Much of the timber has been small diameter and red and 

white fir and ponderosa pine. This timber becomes unmerchantable about one »| 

year after death. j 
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DISEASES 

PORT-ORFORD-CEDAR ROOT DISEASE 

REGION 5 (PACIFIC SOUTHWEST) 

Port-Orford-cedar (POC) is an exceptionally distinctive conifer found in a 
relatively small area of the Pacific Northwest and is most often found as a 
"minor" species associated with more dominant stands of Douglas-fir. 

Purchases of POC cover large areas to acquire small volumes. The roughly 12 
million board feet of POC exported in 1989 (Warren 1990) would have come from 
the coastal mountains from Powers, Oregon to Happy Camp, California. 

Due to special characteristics of the wood, it has a long history of being used 
for specialty products such as Venetian blinds, battery separators, arrow 

shafts, and for ship and aircraft construction. 

The future availability of POC particularly from Federal lands is unpredictable 
at this time. While the root rot Phytophthora lateralis is having a negative 
impact on POC forests, an even greater threat to cedar availability for harvest 
is coming from artificial restraints caused by spotted owl habitat areas, 

riparian buffers, and the multitude of demands for Federal land managers to 

give more consideration to non-timber resources (Stuntzer, R.E. 1991). 

With the discovery of Phytophthora lateralis on Pacific Yew in 1991, a tree 

being used to produce taxol, the concern of this disease is increasing. (De 

Nitto, G. A. and J. T. Kleijunas. 1991). However, poaching of bark from the 

latter may be a much greater threat to the species than the disease. 

HERBICIDE USE 

REGION 3 (SOUTHWESTERN) 

Some minor use of the herbicide Roundup (Glyphosate) was used to control 
undesirable weeds at several administrative sites on the Lincoln National 

Forest. 

REGION 5 (PACIFIC SOUTHWEST) 

For the first time since 1984, the Pacific Southwest Region used herbicides for 

other than nursery purposes. The initial step of reintroducing herbicides as a 

management tool was small, but it is a beginning. Throughout this period, 

private landowners never stopped using herbicides. To date, Region 5 has 
used: Glyphosate on 1.925 acres as a conifer release, site preparation, and 

right-of-way clearance; Triclopyr on 559 acres as a conifer release (mixed with 

Glyphosate), and Hexazinone as a conifer release on 0.8 acres. 
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REGION 6 (PACIFIC NORTHWEST) 

Before any herbicides can actually be applied, a Herbicide Profile must be 

developed for each of the 13 herbicides proposed for use. As the result of a 

court order, this is the last step required by a Mediated Agreement. The first 

draft profile for the herbicide, glyphosate, has already been developed. This 

will be the first time in seven years that herbicides can be applied in this 
region. 

OTHER PESTS 

REGION 5 (PACIFIC SOUTHWEST) 

One need not mention the importance of quarantining•activities in the State of 

California. Unfortunately, two new pests have been added, the Ash whitefly, 

Siphoninus phillyreae, and the Blue Gum Psyllid, Ctenarytaina eucalypti. Since 

its discovery in Los Angeles County in August of 1988, the ash whitefly has 

spread to 35 counties. In addition to numerous fruit and ornamentals, this 

whitefly attacks ash. With no effective natural enemy in California and a wide 

variety of plants to feed on, the population has exploded (California 

Department of Forest and Agriculture News Release No. 91-65, May 16, 1990). 

The Blue Gum Psyllid is an Australian species which was found in North America 

for the first time on January 25, 1991. This new tiny insect threatens 

California's multi-million dollar nursery industry marketing fresh and dry 

Eucalyptus foliage. This insect will attack any Eucalyptus in the landscape, 

secreting sticky honey dew and making the foliage and the tree itself black 

from the sooty mold. Commercial growers are threatened by the damage to their 

crops as there is no market for wilted or sooty mold covered foliage. 

Since the first find in Monterey County, the Blue Gum Psyllid has now been 

confirmed in 12 counties. This poses a serious threat to growers of Eucalyptus 

Blue Gum fir biomass. In the immediate future, there will be an accelerated 

search for natural controls in Australia. 
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HERBICIDE USE IN REGION 8 IN 1991 

Summary: # ai/ac used (oz ai/ac for oust) in R-8 herbicide activity during FY'91. 

pfl 

FOS - fosamine ammonium; GLY - glyphosate; HEX - hexazinone; IMA 

imazapyr; SUL - sulforaeturon methyl; TRI - triclopyr 

Also ca 250# of dicamba used and incidental (<10#) 2,4-D. 
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DISTRIBUTION OF DOGWOOD ANTHRACNOSE 

IN THE 

EASTERN UNITED STATES 

October, 1991 

ANTHRACNOSE: L____J ABSENT PRESENT 

M(M«C& IT USOA. FORtSf SCRVICI 
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FOREST TENT CATERPILLAR 

WISCONSIN 

FTC Moderate 

to Heavy 
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FY1991 

"TREES PLANTED, MAINTAINED AND PROTECTED" 

NA ANNUAL REPORT AND WO ASSESSMENT REPORT FIGURES 

ACCOMPLISHMENTS: 

# OF TREES PLANTED, MAINTAINED AND PROTECTED 

** 

This number was not provided by the state. NA Estimate is based on the VT 

figures and VT ratio between Federal/State Funded Trees and All Community 

Trees. 

These numbers not provided by the state. NA Estimate is based on a factor from 
states which provided figures for both accomplishment categories 

NA Estimate. This figure was not provided by the State. 

*** The number provided by MD includes only Federal/State Funded Trees. NA 

Estimate also counts trees from other funds. 

r 
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GYPSY MOTH IN MAINE IN 1991 j 

Dick Bradbury 

Maine Forest Service | 

Augusta, Maine ' 

Gypsy moth defoliated 614,509 acres of forested land in ^ 
Maine in 1991. This represents the third consecutive year of j 
expansion of the infestation in the southwestern portion of 

the State. This level of defoliation is similar to the **, 
previous maximum of (655/000 Ac) during the 1979-1983 outbreak 
in Maine. The pattern of previous infestations/ coupled with ■ 

high levels of wilt and parasition, indicate potential for 
general decline to endemic population levels to begin in 1992. H 

Survival of overwintering eggs was very high following 

the winter of 1990-1991 which was characterised by little snow ^ 

cover and seasonally mild temperatures. Ooencyrtus kuvanae j 
adults were observed at a much higher frequency than usual on 

egg masses in September 1990. This occurrence was associated 

with the unseasonably warm temperatures that fall. In spite H 
of the high parasite activity, defoliation was heavy in these ) 
areas in 1991. 

Aerial surveys of defoliation resulting from larval I 
feeding were completed in July 1991, revealing 614,509 acres 
of defoliation. The total acreage may be broken down to three « 
intensity levels: 349,390 acres were heavily (>60%) ! 
defoliated, 198,472 were moderately (30-60%) defoliated and ! 
66,647 acres were lightly (<30%) defoliated. 

Pheromone trapping is annually done in an east-west band i 
along the northern edge of gypsy moth infested portion of the 
State utilizing 'milk carton' traps and 'plus' disparlure. In n 
1991, 60 of 231 traps exhibited increased moth catches over 
1990. Moths were also trapped within the infested area using 

milk carton traps baited with racemic lure. Trap catches were m 
substantially higher in 41 of 50 traps. ] 

Egg mass levels were sampled at 78 sites using fixed 

(one/two hundredth acre) and variable (10 BAF prism) plots at ^ 
each site, in southwestern Maine, 33 or 51 plots had greater 
than 250 egg masses per acre while the remaining sites in 
eastern Maine were all less than 100 egg mass per acre, sgg m 

mass size was highly variable this season ranging from 

predominantly "dime" size to 2 inches in length. 

The Maine Forest Service participated in the 1991 H 
Cooperative Gypsy Moth Suppression Program (CGMSP) by 

overseeing town projects to ensure compliance with guidelines 

specified in the 1991 Environmental Assessment, initially H 

twelve towns requested inclusion in the program with j 
approximately 25,000 acres. As the season progressed towns 

dropped out for reasons ranging from lack of money to m> 
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landowners unwilling to allow spray or drift on their 
properties. Ultimately 140 acres were treated in the town oC 
?;5 using 40 BIU's of Dipel 8AF. The high rate of B.t. 
was useS becaule many fourth instar larvae (64%) were present 
j"e 6th the date of application. New regulations requiring 
10 days public notification prior to aerial spraying were 
enacted in Maine in 1991. This requirement was not met in a 
timely manner and delayed the application 10 days. F^nal 
assessment of project success will be based on egg mass 
populations and on a survey of homeowner satisfaction in the 

blocks (data not yet compiled). 

Due to the lack of municipal interest in the 1991 program 
and to staffing and funding constraints, the MfS has decided 
to not participate in the 1992 CGMSP. 
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THE HEMLOCK LOOPER IN MAINE - 1991 

An update prepared for the 19th annual 

Forest Pest Control Forum - Ottawa, Ontario 

by 

Henry Trial Jr., Maine Forest Service 

An aerial survey of 1991 defoliation was completed in 

late September and a generalized map of the area showing 

moderate to severe damage has been prepared (see attached 

maps). Areas shaded black on this map, 225,000 acres, 

received heavy to severe defoliation (greater than 45% total 

tree defoliation of hemlock or balsam fir) in 1991. Lightly 

shaded areas on the map, representing more than 100,000 

acres, contain stands that were moderately defoliated by 

looper. Because moderate defoliation by looper, especially 

on fir, can not be readily mapped from the air the areas of 

moderate damage shown on the map represent the results of 

ground detection. 

The most intense and largest area of looper defoliation 

in 1991 occurred in central Penobscot county. The most 

significant defoliation in this area occurred on the hemlock 
component of commercial stands owned by several of the 

state's larger landowners. Many hemlock stands in this area 

experienced defoliation exceeding 75% of the total foliage 
complement; for a significant number of the affected hemlocks 

survival is doubtful. Mature fir in this area generally 

received moderate damage and fir regeneration was heavily 
defoliated. 

Owners of residential and recreational properties in the 

central Penobscot county area were also significantly 

affected by looper damage. Lake shore properties were 

generally the most heavily damaged and some property owners 

may lose the hemlock component from their stands. While some 

small owners have considered spraying to protect trees around 

homes and camps, owners of commercial forest land have 

used targeted salvage operations to control looper caused 

losses. 

Numerous small areas of defoliation were mapped on the 

islands and mainland along the coast from Kittery to Calais. 

Even though these areas are small and patchy, most have 

extremely intense damage, occurring on high value residential 

or recreational properties and are of considerable concern to 

the owners. West of the Penobscot River, damage occurs 

predominantly on hemlock. In contrast, east of the Penobscot 

River damage occurs on fir and white spruce. Several owners 

in this coastal area are considering control of looper by 

spraying in 1992. 

An additional concern in Hancock and Washington counties 

has been the effect of looper damage on balsam fir tips used 
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received moderate defoliation to one and two year old 
needles, and light damage to current foliage. This level of 
defoliation is sufficient to make branch tips unsalable as 
wreath brush. We can not predict the extent of looper impact 
on the wreath industry. Because the looper damage is spotty 
tippers may find undamaged areas. Also, buyers may accept 
brush with some level of looper damage. The MFS will be 
gathering information from tippers and buyers during the 
upcoming season to assess this impact. 

The MFS has begun the 1992 predictive egg survey of the 
infested area. This survey is designed to determine 
generalized population trends and population levels on a 
township scale. This survey should be complete early in 

1992. 

Often, these results are not detailed enough to be used 
by landowners to make specific management decisions for 
individual stands. Because looper population levels and 
damage patterns can vary greatly over short distances 
frequently individual stands must be sampled to obtain 
reliable data for management decisions such as salvage or 

spray. Although the MFS does not have the resources to 

sample individual stands for the numerous landowners 

involved, we will train interested landowners on sampling 

techniques. After the general survey is complete we will 
provide laboratory processing and evaluation for such site 

specific samples collected by landowners. This approach 
worked well on a smaller scale in 1991; we are confident that 
it will be similarly successful for the coming season. 

The MFS light trap survey of hemlock looper moths 
showed that heavy moth activity continued in several portions 
of the outbreak area in 1991. The heaviest activity seems to 

be shifting to the southeastern portion of the state. 
Populations in parts of the western and central portions of 
the outbreak area seem to have declined somewhat. Based on 
1991 moth catches and a very limited number of egg samples 
that have been processed, the MFS expects the looper outbreak 
to continue in 1992. Declines are expected in some areas 

while other areas are expected to show substantial increases. 

Further updates on the hemlock looper situation in Maine 

will be made available as predictive surveys are completed. 
The MFS is continuing studies of the relationship of looper 
egg deposit to resulting defoliation on hemlock and fir. 
This study should be complete by March 1992. Also, a study 
of the impact of looper defoliation on hemlock is underway 
and should produce some results this winter. For further 
information on hemlock looper in Maine contact: 

Henry Trial Jr. Field Director Tel# 207-827-6191 

Maine Forest Service 

P.O. Box 415,Old Town, Maine 04468 
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XI. Vegetation Management Summaries/ 

Resumees portant sur la repression de la vegetation 

319 



CANADIAN VEGETATION MANAGEMENT ALLIANCE 

by 

Phillip E. Reynolds 

Report - November 1991 

Annual Meeting held October 27, 1991 in Quebec City. In attendance were 

representatives from IVMA of B.C., IVMA of Alberta, IVMA of 

Manitoba/Saskatchewan, OVMA of Ontario and AVMA of the Maritimes. A 

representative from Quebec was invited to sit in on the meeting with the aim of 

forming a Quebec Association. Assistance was offered to Quebec by the CVMA. 

New Executive - elected for a 3 year term 

President Ray Wellman Ontario 

Vice President Larry Beaton Alberta 

Secretary Lowell Ritchey B.C. 

Treasurer Erroll Taggert Man/Sask. 

Discussions regarding the disposal of empty pesticide containers took place with 

several ideas presented to Ray Wellman to present to CPIC. 

IT'S 

Review of the 1st draft of the "Industry Manual of Standards and Good Practices j 
for Vegetation Management" was completed with all editing finalized for printing. 

fata 

All member associations will attempt to present their provincial legislation and 

regulations, which will be included in their copies of the Manual, by the end of 

November. . 

1 
It was decided to include an Appendix on aerial application and this will be 

submitted by the end of November for printing in the 1st edition. 

Cost of the completed Manual will be $100.00 from member associations. This 

will include their Provincial Appendix, the aerial application Appendix, and 5 

years of revisions. Legislation and Regulations from other provinces will be 

available at minimal cost. 

Printing of Manual is scheduled for December 1991 with a target for distribution 
to the public by mid January 1992. Member associations will handle to marketing 

and sales in their areas. We will attempt to place this Manual in the hands of all 
users, and potential users of vegetation management contractors, regulatory 

agencies, and other interested parties. It is the aim of CVMA to have this Manual 
form the text of a Nationwide certification process. Towards this end we require 

any and all support. 

Thank you. 

For further updates contact any director of CVMA, or Lowell Ritchey at 

604-850-0989.. 
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VEGETATION MANAGEMENT ACTIVITIES 

UNDER FPMI PROJECT FP-53 

A report to the 19th Annual Forest Pest Control Forum 

(Ottawa, Ontario. 19-21 Nov. 1991) 

Robert A. Campbell 

Forest Pest Management Institute 

Forestry Canada 

P.O. Box 490 

Sault Ste. Marie, Ontario 

PSA 5M7 
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DETERMINATION. OF DROP SIZE/VOLUME/AI RELATIONSHIP j 

One of the goals of the Spray Efficacy Research Group (SERG) is to 

optimize herbicide application (maximum efficacy, minimum cost and ^ 
minimum off-target movement). In order to achieve this goal, one ! 
of the questions which needs to be answered is, "What is the 

relationship between active ingredient rate, spray volume rate and **) 
droplet size?" i 

A study to examine the relationship between these three parameters ^ 

and the efficacy of formulated glyphosate (Vision®) on raspberry j 

was initiated in 1990 near Matheson, Ontario. Hand-held controlled ■ 

droplet applicators were used to apply 150, 300 and 800 micron 

droplets. Volumes used were 10, 30 and 90 L/ha. Active ingredient' 1 

rates used were 0.25, 0.5 and 1.0 kg/ha. Unfortunately, part of 

the experimental area was oversprayed during operational 

applications. Although statistically analyzable data could not be «j 

obtained, the following observations were made during the one-year j 

post application assessment. 

1. Efficacy was very high in all treatments at 0.5 or 1.0 ^1 
kg/ha. Thus differences caused by spray volume and drop J 

size might have been more apparent if rates less than 

0.25 kg/ha had been included. **) 

2. Even with wind screens and low wind conditions, deposit 

of 150 micron drop sprays was uneven. In future field „-, 

experiments, the applicator will have to incorporate some j 
sort of downdraft mechanism. ' 

3. Efficacy did not appear to have been reduced by reducing *i 
the volume from 30 to 10 L/ha for 300 micron droplets but j 

it may have been for 800 micron droplets. 

DEVELOPMENT OF WHOLE PLANT HERBICIDE BIOASSAY PROCEDURES 

[ 

The problems encountered in the above study highlight the need for ■' 
whole plant bioassays which can be carried out under controlled 
conditions, but the results of which can be extrapolated to field ^ 
conditions. Whole plant bioassays will also be necessary for the i 

development of natural phytotoxins under the Biological Weed 

Control Research Network. Cultural conditions are currently being «m 

defined for wild red raspberry, blue-joint, trembling aspen and red | 

maple. For these species which tend to resprout, the bioassay must 

be capable of measuring root kill, as opposed to merely foliar 

browning. Problems being addressed include: lack of uniformity of j 

plants, nutrition, insects, diseases, dormancy. 

Subject to final approval of funding under the Ontario Vegetation *! 
Management Alternatives Program (VMAP), a cooperative project has i 
been established with the Ontario Ministry of Natural Resources to 

hire a horticulturist for a year to work on the bioassay problem. «*> 
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IMPROVED PESTICIDE APPLICATIONS WISH LIST 

It was felt that it would be easier to set priorities for 
application technology research if it were known what problems the 
various groups having an interest in the application of pesticides 
in forestry saw as the most important to solve. The Improved 
Pesticide Applications Working group at FPMI developed a survey 
consisting of application technology research questions compiled 
from a number of sources. The survey was sent to about 1500 people 
deemed to have an interest in the subject (users, applicators, 

pesticide manufacturers, application equipment manufacturers, 

researchers, regulators). Most of those contacted were in Canada, 
but all known researchers, and a considerable number of USDA Forest 

Service and state forest pest management personnel were contacted. 

The respondents were asked to prioritize the problems on a scale 

from one to five. Two hundred and ninety seven questionnaires were 
returned. In view of the fact that completing the questionnaire 
took a considerable amount of time, this is probably a good return. 

The responses will be summarized by pesticide class (insecticide vs 
herbicide), country, province and respondent category (user, 

applicator, etc.). The results will be published in order to 
provide direction not only to FPMI but to all researchers in the 
field of forest pesticide application technology. As respondents 
were asked to indicate their interest in participating in future 
application technology research, it is hoped that the survey will 
also facilitate cooperative research and networking. 

FOREST VEGETATION MANAGEMENT DECISION SUPPORT 

Introduction 

Vegetation management is essential for successful forest renewal, 

particularly on the more productive sites. However, vegetation 
management treatments can affect values other than timber (e.g., 

wildlife habitat, recreation) . Choosing the treatment option which 

optimizes benefit and minimizes negative impact is a complex 

process. Expert decision support systems are needed. 

First generation decision support systems have been developed for 

the Pacific Northwestern U.S. (VEGPRO) and the Southeastern U.S. 

(ChESS) . These allow vegetation management treatments to be chosen 

based on efficacy, crop tree tolerance and cost. Neither of these 
systems could be used in Canada until a Canadian knowledge base is 

incorporated. 

Competition models, such as "df et al.", consider changes in crop 

and non-crop vegetation over time with various treatment options. 
This type of model could also be used in Canada if Canadian data 

were incorporated. 
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Second generation decision support systems would be composed of a 
series of linked model modules. The core module would be a "df et 
al." type of model which would predict changes in crop and non-crop 
vegetation over time. The crop component would hand over to an 
older stand module which would allow prediction of crop 
performance to rotation. There would also be modules for economics 
and non-timber values such as wildlife management. The ultimate 
goal would be an integrated resource management decision support 
system. 

In order to be effective, decision support systems require a 
comprehensive knowledge base. The existing Canadian knowledge base 
consists largely of Expert Committee on Weeds (ECW) abstracts, some 
journal publications and information reports, and unanalyzed data. 
None of it is in a form usable in a decision support system. Two 
different thrusts are being initiated to address this problem. 

Vegetation management database for computer decision support 

This is a cooperative project between Forest Pest Management 
Institute and Ontario Ministry of Natural Resources. Funding has 
been obtained under both the Decision Support and Integrated Pest 
Management initiatives of the Green Plan. Additional funding is 

anticipated under the Ontario Vegetation Management Alternatives 

Program. The objective of this project is to take the first step 

towards a decision support system, i.e., converting the existing 

data into a form usable for decision support. Because of the 
complexities involved in developing a vegetation management 

decision support system, it is more efficient to start with a 
geographically limited database (as is being done with the FIDS 

Infobase). It was decided to restrict the database initially to 

Ontario for several reasons: 1) there is more forest vegetation 
management research data for Ontario than any other province; 2) 

the FPMI cooperator (Campbell) is more familiar with the Ontario 

data than that of any other province; 3) the OMNR cooperator 

(Wagner) is the author of one of the existing first generation 

decision support systems developed in the U.S. (VegPro) ; 4) the 
mandate of the OMNR cooperator is restricted to Ontario. 

Subject to adequate funding, the plan is to have the database 
completed by November 1992. 

Computerization of Expert Committee on Weeds abstracts 

One of the major sources of vegetation management data is abstracts 

published in the ECW Annual Research Reports. This information 
would be more accessible and more readily usable for decision 

support if it were computerized. Agriculture Canada has developed 
a computerized data input for preparing abstracts for agricultural 

crops (ECW/EDI). With the financial assistance of the British 

Columbia Ministry of Forests, this program is being modified to 

suit forestry abstracts. Version 2.2 of the program was used to 
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prepare 43 forestry abstracts for the 1991 Eastern ECW Research 

Report. A workshop on the EDI was held as part of the Forestry 

Technical Session at the Eastern ECW Annual Meeting in October. 

Problems encountered in using the program were discussed and the 

requirements to make it usable were determined. It is hoped that 

a fully utilizable version of the program will be available for 

preparing 1992 abstracts. 

FORESTRY CANADA VEGETATION MANAGEMENT WORKING GROUP 

The Group met in Fredericton on July 10-11 so that members could 

also attend the Canadian Forest Weed Nursery Weed Management 

Association meeting. Mack McDonald of the New Brunswick Department 

of Natural Resources conducted a field tour of a number of sites 

treated operationally with glyphosate for conifer release. R.A. 

Campbell was elected Chairman of the Group to succeed E.T. Oswald. 

The Group has produced a publication which is available from the 

Public Enquiries Centre of Forestry Canada, Ottawa, K1A 1G5: 

Oswald, E.T. (Editor). 1991. Vegetation management activities of 
Forestry Canada: a compendium of summaries 1989-90. Forestry 

Canada, Ottawa, ON. 129 pp. 

One of the concerns raised at the meeting was the need for the 

Group to develop closer association with other vegetation 

management researchers. In addition, lack of funding for travel 

make it necessary to link the Working Group meeting with another 

meeting which members normally attend. The logical choice on both 

accounts is the Expert Committee on Weeds Annual Meetings. 
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NEWFOUNDLAND 

HERBICIDE SPRAY PROGRAMS - FOREST SITES 

Report for the 19th Annual Forest Pest Control Forum 

(Ottawa, Nov. 19-21, 1991) 

* Using helicopters with boom & nozzle 

•* Using back-packs 

C = Conifer release P 

S = Site preparation 

Plantation release 

(Presented by H. Crummey, Dept. of Forestry & Agriculture, 

P.O. Box 2006 Herald Bldg., Corner Brook, NF, A2H 6J8) 

("iV.I 

Wft 

r«a 
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r 

USE OF HERBICIDES in 1990 

and PROPOSED USE in 1991 

NOVA SCOTIA 

Dr. T. D. Smith ' 

Ms. F. Martin 2 

1. Entomological Services, N.S. Dept. of Natural Resources 

2. Pesticides - N.S. Dept. of Environment 

f 
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Forestry Use of Herbicides - Nova Scotia 

Area Treated 1990 

00 

Ownership 

Crown 

Method 

Aerial 

Terrestrial 

Total terrestrial for Crown 

Total for Crown 

Private 

Total terrestrial for private 

Total for private 

Grand Total 

Herbicide 

Vision 

Gar/Vis 

Gar Ion 

Vision 

100.0 80.5 50.3 

* 



^—f 

to 

Proposed Use of Herbicides in Forestry, 

Nova Scotia, 1991 

Crown Aerial 

Terrestrial 

Total terrestrial for Crown 

Total for Crov/n 

Ezject 

Princep 

Pronone 

Vision 

Private Aerial 
Pronone 

Velpar L 

Vision 

Total aerial for private 

Terrestrial 
Ezject 

Pronone 

Release 

Simazine 

Velpar L 

Vision 

Total terrestrial for private 

Total private 

Grand Total 

24.4 

2 732.0 

38.2 

14.0 

7 2S9.6 

6.0 

78.1 

27.2 

59.3 

34.7 

1 7S5.8 

1 991.1 

9 332.9 

12 064.9 

0.5 

0.2 

99.3 

100.0 

0.3 

3.9 

\A 
3.0 

1.7 

89.7 

100.0 

0.4 

0.2 

78.1 

78.7 

0.1 

0.8 

0.3 

0.6 

0.4 

19.1 

21-3 

100.0 

0.3 

0.1 

60.5 

60.9 

0.0 

0,7 

0.2 

0.3 

0.3 

14.8 

16,5 

77.4 

100.0 



1991 SUMMARY OF HERBICIDE TREATMENTS IN NEW BRUNSWICK 

Area Treated (ha) 

ffWJ 

/■BM 

Vision used operationally at rales of 3.0 L to 4.9 L per hectare. 

Total spray volumes (Vision + water) at 37 L/ha. 

•JDI treated 194 of these hectares with Velpar L. 

N. Carter, Director 

Forest Pest Management 

Dept. Natural Resources & Energy 

P.O. Box 6000 

Fredericton, N.B. E3B5H1 

j 

DOCatSuranuchrt* 
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Report prepared by MX. Anderson, Forest Land Use Branch Alberta Forestry, 

Lands and Wildlife, 6th Floor, 9920-108 Street, Edmonton, Alberta T5K 2M4. 

(Phone 403-427-3582) 

Presented at Session HI: Vegetation Management Summary (3.3) 19th Ann. Meeting 

Forest Pest Control Forum, Ottawa, Nov. 20, 1991. 

j were approved for 1991 but actual area treated has not yet been 

determined. 
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III. Regulatory Considerations/Aspects reglementaires 

Cm] 
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Agriculture 
Canada 

Research 
Branch 

Direction generate 
de la recherche 

Rood 1135, K.W. Neatby Bldg. 

Ottawa, Ontario 

K1A 0C6 

Piece 1135, edifice K.W. Neatby 

Ottawa (Ontario) 

K1A 0C6 

November 15, 1991 Le 15 novembre 1991 

NOTE: 

The attached is a list of compounds 

registered under the Minor Use of 

Pesticides Program since 1978. For 

some of the older listings, 

products may no longer be 

registered. 

Always check the product label or 

label supplement for the specific 

use pattern. 

NOTE: 

Le document ci-joint est une liste 

des composes homologues pour le 

programme des pesticides a emploi 

limite depuis 1978. Certains produits 

de l'ancienne liste pourraient ne 

plus etre homologues maintenant. 

Par consequent, 11 faut toujours 

verifier I1etiquette du produit ou 

I1etiquette fournit afin de suivre 

les modes d'usage specifiques. 

Rosalyn McNeil 

y 

Coordinator, Minor Use of Pesticides Program 

Coordonnatrice, Programme des pesticides a emploi limite 

Scientific Information Retrieval Section 

Section d*information sur la recherce scientifique 

r 
Canada Recycled Paper/ Papier recycle 
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"T?Poi 

REGISTERED FOR USE UNDER THE HINOR USE OF PESTICIDES PROGRAM 

ORGANIZED BY YEAR ACCEPTED FOR REGISTRATION 

Prepared by 

Coordinators' Office, SIRS 

November, 1991 

SUB. « ACTIVE INGREDIENT 

78-004 Benoayl 

HOST(S) 

Lisa bean 

PEST(S) 

White Mid 

DATE 

05.03.80 

79-002A Copper oxychloride Flowering Primus spp. Coryneua blight; bacterial 16.11.81 

canker (Pseudowmas syringae) 

Bacterial blight (P. syringae) 16.11.61 

Downy aildew 29.12.81 

Dendroctonus ponderosae 11.02.82 

I 
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83-008 

82-012 

83-002 

83-001 

83-005 

83-009 

B3-024 

81-003 

B3-029 

7B-001A 

78-0016 

64-014 

83-028 

84-005 

83-027 

Diazinon 

Pirieicarb 

Konosodiue lethane 

arsenate 

Ereenhouse chrysantheaua 

Lettuce 

Spruce 

Ditethoate Apple 

Bacillus thuringiensis Apple 

Haneb Sugar beet 

Soap 

Halathion/pyrethrin/ 

piperonyl butoxide 

Thiophanate-nethyl + 

diazinon 

Benoayl 

Benonyl 

Per tethrin 

Piriaicarb 

Azinphos tethyl 

Diatethoate 

Elo (English & Scotch) 

Mushrooa 

Potato 

84-019 Hethoayl 

Aspen and 

Poplar 

Apple 

Asparagus 

Melon, puapkin, squash 

Asparagus 

Apple 

Chrysantheoua leatainer 22.03.83 

Lettuce aphid, Green peach aphid, 24.03.83 

Potato aphid, and Foxglove aphid 

Silver scurf 

Harssonina leaf spot and 

Septoria leaf spot 

Synanthedon bark borer 

Asparagus aphid 

Cucutber beetles 

Asparagus aphid 

Oblique banded leafroller 

02.11.83 

11.01.84 

11.01.64 

01.05.64 

11.05.84 

05.07.84 

20.08.84 

13.02.85 
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SUB. i ACTIVE INGREDIENT 

B4-020 Chlorpyrifos 

84-011 Pertethrin 

82-010 Diiethoate bran bait 

84-027 Dicofol 

84-026 Salts of higher 

fatty acids/araonia 

84-012 Fenvalerate 

84-013 Streptoeycin sulfate 

85-003 Streptoeycin 

85-015 Mancozeb 

84-01B Bacillus thuringiensis 

HOST(S) PEST(S) 

Cabbage, cauliflower, and 

broccoli seedlings 

Conifer seedlings 

Field crops 

Pear 

Berry crops 

Conifer seedlings 

Brassica crops 

Beans 

Juniperous spp. 

Sunflower 

Cabagge laggot 

CutNoras 

Grasshoppers 

Pear rust site 

Deer 

Strawberry root weevil 

Zanthoranas caspestris 

Bacterial blight 

6y«nosporangiua fuscua 

Sunflower Both and 

Banded sunflower roth 

DATE 

13.02.B5 

26.02.85 

01.03.85 

06.03.85 

23.04.65 

09.09.85 

16.09.85 

18.09.85 

12.11.85 

02.12.85 

1 

86-015 Aniiizine 

86-003A Deltasethrin 

86-002A Bendiocarb 

.Blueberry 

Apple 

Apple 

Conifer seedlings and ornanentals 

Greenhouse cucumber and 

greenhouse tomato 

Residential buildings 

Rutabaga 

6reenhouse cucuaber 

6inseng 

Greenhouse ornaeentals 

Greenhouse ornamentals 

Leafrollers and spanworsts 

Quince rust 

Quince rust 

Root weevils 

Greenhouse whitefly 

Squirrels 

Green peach aphid 

Powdery aildew 

(Sphaerotheca fuliginea) 

Alternaria leaf blight 

Western flower thrips 

Western flower thrips, tealybugs, 25.07.86 

scale insects, fungus gnats, 

whitefly and aphids 
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SUB. « ACTIVE INGREDIENT 

86-013 Iprodiane 

86-009 Chlorpyrifos 

83-025 Pereethrin 

HOST(S) PEST(S) 

6inseng 

Lodgepole pine 

Until 

Alternaria leaf blight 

Mountain pine beetle 

(Dendroctonus pondersaet 

Pale western cutitori and 

Redbacked cutwore 

Asparagus aphid 

Hountain pine beetle 

(Dendroctonus pondersae) 

DATE 

11.08.86 

16.01.87 

22.01.87 

20.02.87 

20.02.87 
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SUB. • ACTIVE INGREDIENT HOST(S) PEST(S) DATE 

86-501 Trifluralin Asparagus 

(Extension of Eastern/BC label to all Canada) 

Annual Grasses and 

Annual Broadleaf Heeds 

02.11.87 

<*ra 

i 
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DATE 

19.04.89' 

19.04.89 

/^5 

P1^ 
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SUB. I ACTIVE INGREDIENT HOST(S) PEST(S) DATE 

1 

r&zi 
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SUB. # ACTIVE INGREDIENT 

89-202 Thiru 

HQST(S) PEST(S) DATE 
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Agriculture 

Canada 

Food Production Direction generate. 
and Inspection Branch Production et inspection des aliments 

Pesticides Directorate 

Ottawa, Ontario 

K1A0C6 

TEL: (613)993-4544 

FAX: (613) 998-1312 

Your lite Volte reference 

Our lilt Notts reference 

November 18,1991 

MEMORANDUM TO: Registrants of Microbial Forestry Insecticides, 

Forestry Researchers 

RE: Forestry Research Permits - Microbial 

Products: Procedures for Permit 

Submission and Research Protocol 

Evaluation 

The purpose of this memorandum is to provide a reminder to registrants and 
researchers of the requirements and procedures for submission of permit 
applications for field trials of microbial forestry products. This memo also outlines 
the procedure for submission and approval of research protocols for those field 
trials which are intended to generate data to support product registration. 

The basic procedures and data requirements for microbial research permits are 
outlined in Registrant Memorandum R-90-02: Requirements for Field Trials of 
Naturally Occurring Microbial Pest Control Agents (May, 1990). The draft and final 
copies of this document have been in circulation for two years. Applicants are 
expected to be familiar with the contents of these guidelines and to follow the 

procedures outlined therein. 

To ensure completeness and accuracy, permit applications should be coordinated 
and submitted from a single agency - usually the registrant/manufacturer. 

Proposals for testing of one product at multiple sites should be incorporated into 
a single permit application. (Due to time and workload constraints, multiple permit 
applications for the same product or use pattem cannot be guaranteed timely 

processing.) 

f^fi 
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For research trials intended to generate performance data in support of product 
registration, a detailed experimental protocol, which clearly outlines the 
objectives and methodologies of the research, must be submitted by 
February 15 of the test year. Applicants will be notified within eight (8) weeks of 
the date of receipt of the permit application as to the acceptability of the research 
protocol for product registration purposes. 

A summary of the information requirements for permit applications is attached for 

reference. 

These procedures were instituted by Agriculture Canada to provide more efficient 
and timely service in the processing and evaluation of forestry research permits 
and evaluation of data. The cooperation of registrants and researchers is required 

in order for this system to be effective. 

Jean E. Irvin, Ph.D. 

Product Manager 

Biological Pesticides 

Product Management Division 

Attachment (1) 

JEl/cw 

1618.JEI 
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ATTACHMENT 1 

SUMMARY: INFORMATION REQUIREMENTS - MICROBIAL 

FORESTRY RESEARCH PERMITS 

Permit applications must include the information outlined below. Deficient | 
applications will be returned to applicants for correction and will result in delays in 

processing. ""| 

NEW (UNREGISTERED) ACTIVE INGREDIENTS/PRODUCTS 

1. Application Form (Form AG1182) . 

• Original plus five (5) copies. 

• All relevant sections to be complete and accurate. 

• More detailed information on site, methods, purpose, etc. may be provided 

on a separate sheet. 

2. Product Specification Form (Form AG1168) 

• Original plus five (5) copies. 

• Current, accurate description of the nature and concentration of the active 

and other ingredients which comprise the formulation to be tested in the 

field. 

3. Experimental Labels 

• Six (6) copies. 

• It is the responsibility of the applicant to ensure that experimental labels 

are complete and accurate. (Consult R-90-02, pp. 14-15, for label drafting 

requirements.) ' 
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4. Data 

• As required; consult R-90-02. 

• If reference is made to previously submitted data, product submission 

and/or P.C.P. number should be quoted. 

• Index of submitted data may be required in some cases. (Consult with the 

Product Manager, Pesticides Directorate.) 

NEW USES OF REGISTERED PRODUCTS 

1. Application Form (as above). 

2. Product Specification Form 

• Not normally required unless changes have been made to the registered 

formulation. 

3. Supplemental Experimental Labels 

• Six (6) copies each of the supplemental experimental label and registered 

product label. 

• Supplemental label should include any information which is not on or 

differs from the current registered product label. (Consult R-90-02, p. 14.) 

4. Data 

• Not normally required; consult R-90-02. 

EFFICACY TRIALS INTENDED TO SUPPORT PRODUCT REGISTRATION 

Detailed experimental protocol (objectives, methodology, data analysis, 

etc.) to be submitted by February 15 of the test year. 

November 18, 1991 

JEI/CW/1618.JEI 
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■ Ju M Agricu Iture 
Canada 

Food Production Direction generate, 
and Inspection Branch Production et inspection des aliments 

Pesticides Directorate 

Ottawa, Ontario 

K1A0C6 You""e Vot"""""K° 
TEL: (613) 993-4544 

FAX: (618) 998-1312 Ou""e Not""6l6rence 

November 12,1991 

MEMORANDUM TO: Registrants of Microbial Forestry Insecticides ^ 

Forestry Researchers ' 

RE: Documentation/Submission of Efficacy Data 

in Support of Product Registration 

It was agreed at our Forestry Efficacy meeting in Quebec City (April, 1990) that a 
standard format for documentation and submission of field efficacy data would 

contribute to more efficient and timely review of efficacy reports. The attached 
"Summary Report of B.t. Spray Efficacy" outlines the approved format for reporting 

of efficacy data. This format reflects the recommendations of the meeting and is 
to be utilized by registrants in submissions of efficacy reports (Part 8) for product 

registration. 

Reports of B.t. efficacy on Eastern Spruce Budworm are to be documented as 
described here. Sections 1 and 2 can be presented in tabular form. Sections 3 

and 4 are self-explanatory. Additional comments, and information may be 
provided, as appropriate, in an appendix (eg. maps, diagrammatic representation 

of spray blocks, dose acquisition studies etc.) Raw data may also be supplied in 
an appendix. Submission of raw experimental data is not routinely required but 

these data must be made available to reviewers upon request. 

It is recommended that a similar format be utilized, to the extent possible, for the 
reporting and submission of efficacy data for other pests and/or microbial agents. 

It is recognized that the information requested may not be appropriate or 

applicable to all pests and agents. Attempts should be made, however, to 

incorporate the approach outlined here. 
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Further work is required to delineate specific information requirements, for other 
pests and agents. Researchers and registrants are strongly urged to submit 
recommendations for documentation requirements applicable to their interests 

and areas of pest expertise. 

It is emphasized that these recommendations for data documentation are not 
meant to describe approved protocols for evaluating product performance of 
aerially applied microbial pest control agents. They do, however, reflect the basic 
information requirements deemed necessary for an acceptable efficacy trial. 

Comments and queries concerning these guidelines should be directed to: 

Craig Howard, Forest Pest Management Institute 

Jean Irvin, Pesticides Directorate, Agriculture Canada 

Jean E. Irvin, Ph.D. 

Product Manager 

Biological Pesticides 

Product Management Division 

Attachment 

1617.JEI 

/it 
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REPORT: COVER PAGE 

PART 8.0 EFFICACY 1 

PRODUCT NAME: 

REGISTRANT: 

SUBMISSION NO.: 

DATE OF SUBMISSION: 

TITLE: eg. REPORT OF B.t. SPRAY EFFICACY 

EASTERN SPRUCE BUDWORM - New Brunswick, 1990 

NOTE: Appropriate documentation of reports for submission in support of product 

registration is the responsibility of the registrant. 
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SUMMARY REPORT ON B.T. EFFICACY: SPRUCE BUDWORM 

SECTION 1 

Product Name and Test Plot No. 

Product Information 

Formulation Type (e.g., Aqueous suspension) 

B.t. Strain- variety/identification number 

Potency* (BIU/L) 

Application Information 

Rate (BlU/ha) 

Volume (L/ha) 

Dilution rate/Diluent 

Dye Systems 

Other additions to tank mix. 

Area Treated (ha) 

Aircraft Type 

Atomizer type/no.per aircraft 

Flow Rate 

Blade Setting (R.P.M.) 

Swath Width 

Aircraft Speed 

Date & Time 

Spray Weather 

Wind Velocity 

Temperature 

Spray Action 

Cloud Cover 

Relative Humidity 

Post-Spray Weather 

24 hour 

48 hour 

Additional Comments: 

Site Description-stand type, age and condition; topography etc. 

Handling Properties - mixing and loading, etc. 

Other 

* Guaranteed (i.e., Label) potency and pre-test validation 
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SECTION 2 

Target Insect: Crop Tree: 

Product & Test Block Number Unsprayed Controls 

Spray Date 

BlU/ha 

Volume L/ha 

No. Sample Trees 

Spray Deposit 

eg. Drops/Needle 

Insect & Host Development on spray date "| 

- Larvae ■ 

• Shoots 

Larvae/45cm Br. 

- Pre-spray 

(Sampling Date) 

- Post-spray 

(Sampling Date) 

Survival: Post 

Pre 

% Reduction Survival 

Defoliation 

(Damage) % on 

date sprayed 

Final Defoliation 

Estimate: % 

(Sampling Date) 

Difference between 

final & initial 

Defoliation % 

Expected Defoliation 

(from unsprayed control) 
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SECTION 3 

GRAPHICAL REPRESENTATION OF DATA 

FIG.1 Defoliation vs Population - treated/untreated 

FIG.2 Percent Survival vs Population-treated/untreated 
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SECTION 4 ■ ! 

RESEARCH PERMIT-SUBMISSION NO. YEAR 

PRODUCT: 

OBJECTIVE: "1 

METHODS: Experimental design, field and laboratory procedures, data analysis. "] 
(Please note variations from submitted protocols for Research 

Permit) 

RESULTS AND CONCLUSIONS: 

INVESTIGATOR: 
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IV. Research, Monitoring and Other Reports/ 
Recherche, surveillance et autres rapports 

««ss 

r 
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Integrated 

Forest Pest Management 

A FORESTRY CANADA 

GREEN PLAN 

RESEARCH PROGRAM 

1991-92 
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Strategic nimti 

pp\ 

and is i imo 

Integrated 

tSf """ 

Management (IFM) approach must be 
used to address these divergent values 
when considering optimal forest 
management practices that are consistent 
with the principles of forest sustainability 
Figure 1 takes into account some of the 
key components of IFM i.e. the public's 
values (PV) for the forest resource 
including forest health and biodiversity 
commercial values (CV), the impact of 
forest practices (FP) on managing the 
resource, impact of environmental 
influences (El) including such concerns as 
climate change and atmospheric 
pollutants, fire suppression (FS) and pest 
protection in the form of Integrated Pest 
Management QPM). Forestry Canada's 
Green Plan initiatives deal directly with 
the above concerns in the its Partners in i 
Sustainable Development in Forestry Figure 1 

Management 
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and 

Forest Pest Management 

Protection of our forest resource against damaging insects, diseases, competing vegetation 
is essential to sustainable development losses from forest pests are estimated 
the total annual harvest These losses also impact on non-consumptive, pubhc 

1 oTmftost rLource. Methods used in the management of pests must be consistent with 
prese^onTuie ecological integrity of our diverse forest resource. This fact is recognized in 
Forestry Canada's Strategic Plan where it is stated that the department will: 

"Develop and encourage the use of effective, environmentally acceptable,and 
economically viable pest and disease control products and management strategies. 

In taking a holistic approach to managing forest pests me need for expanded resjrch and 
development of alternative pest control products and strategies has thus been identified. 

IFPM is a key component of 

integrated forest management. Its 

principles can be used to manage pest 

populations of destructive insects, tree 

diseases and competing vegetation widiin 

the overall objective of sustaining forest 

productivity and ecological integrity. 

IFPM provides an ecological approach 

to maintaining pest damage at 

economically acceptable levels through 

knowledgeable, integrated use of a 

variety of pest management options 

including: predators, parasite, 

pathogens, pest biology, population 

dynamics, genetically resistant tree 

species, silviculture! practices, natural 

control agents such as pheromones, and, 
when necessary, appropriate use of 

___ . synthetic chemical pesticides. 

Integrated Forest Pest Management (IFPM) 

f!%^ 
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Green Plan ODDortunities 

1™ w not a new concept, however the development of EFPM tools is a key component 
of Forestry Canada s research priorities within the department's Green Plan initiatives These 
initiatives include a specific IFPM research thrust as well as several related Green Plan initiatives 
in Forestry Practices, Environmentally Acceptable Products and Practices, Biomonitoring and 
Decision Support Systems. These initiatives will assist the department in enhancing a 
coordinated approach to developing IFPM systems for future operational use in pest protection 
programs. These improved operational practices for pest management will be demonstrated in 
Forestry Canada's Model Forests Green Plan initiative. There is no question that the department 
has a national leadership role in this area. k« «««•«. 

IFPM may be achieved by Unking and coordinating basic and applied research within a 
series of networks (Fig.2). Individual networks provide a focus on integrated approaches to 
insect management (IM), vegetation management (VM) and disease management (DM) which 
are balanced with environmental concerns (EC) and ultimately become adopted as operational 
practices (OP). One of the most important tenets of the IFPM approach is that it allows the 
forest manager to decide on the best option for a particular problem. This decision is facilitated 
through the development of scientific data and decision support systems (DS) which incorporate 
all the basic and applied research in directly accessible and interactive computer databases In 
this manner, economic concerns with respect to sustainable yield may be balanced with 
maintaining environmental and other public values. 

Associated with the development of IFPM strategies is the overriding emphasis on 
preserving environmental integrity. A major focus of all pest management research will be 
parallel environmental impact studies to delineate the effects of such strategies on the forest 
ecosystem. 

Programs for IFPM Funding 

There are a number of significant areas that are high priority for Green Plan IFPM 
funding. 

A) Forest Pest Suppression 

Forest management practices have significant influence on insects, diseases and competing 
vegetation as well as the impacts of the* pests on the forest resource. Forest management 
activities can result in increased pest populations and impacts whereas modified practices or 
development of new approaches may reduce forest susceptibility to pest induced impacts The 
use of such non-intrusive approaches to pest management should be our first line of defence 
against forest pest populations. These approaches include silvicultural strategies and better 
understanding and application of pest biology, impacts and forest/pest dynamics and ecosystem 
responses to the management of forest pests. 
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i) Siivicultural Approaches 
Beginning in 1991, funds wiU be aUocated to identify siivicultural approaches for 

the management of a number of forest insect pests. Siivicultural approaches for managing forest 
diseases and competing vegetation will be considered for funding in future years upon 

estabUshment of research networks for coordinating these initiatives. 

ii) Forest Pest Biology and Impacts 
A prerequisite to the integrated management of any forest pest is a thorough 

knowledge of pest biology, pest population dynamics, forest stand dynamics, pest damage 
thresholds and damage prediction systems. Detection and monitoring of pest populations as well 
as detaUed knowledge of pest biology are essential in developing a strategy for pest suppression. 

In 1991 funds will be aUocated to develop methods for assessing the impacts of 
forest insects on the forest resource. SimUar funds wiU be available for studies on the impacts 
of diseases and competing vegetation in future years as research networks develop in these areas. 

Funds wUl also be aUocated in 1991 for a coordinated national program to develop 
an improved understanding of spruce budwonn ecology and thus optimized prescriptions for 

possible control of future population outbreaks. 

B) Development of Pest Management Tools 

It wiU not always be possible to maintain pest populations below economic thresholds «, 
using preventative strategies. Pest Management tools must be developed to reduce pest J 
populations below economically damaging levels. The tools developed for pest control activities 
must be proven to be environmentaUy acceptable in order to preserve the ecological diversity of «* 
our forests for multiple use values. A number of pest management strategies and potential pest | 
control products wiU be investigated for their apphcability to integrated forest pest management 

within the overriding objective of forest ecological sustainabiUty. "1 

i) Classical Biological Control of Insects 
Insect parasites and predators represent potentially effective and environmentally «| 

acceptable choices for control of a variety of forest insect pests. 
In 1991 funds wiU be aUocated to Forestry Canada's Biological Control Working 

Group for estabUshing a coordinated approach for the biological control of forest insect pests. "] 
Additional funds wiU be allocated in future years as this biological insect control program ! 

develops. « 

1 
ii) Microbial Pest Control Technology 

The use of microorganisms to help manage insect, disease and vegetation problems 

is consistent with pest and environmental protection objectives. As with-all IFPM approaches, j 
the use of microbial pathogens in the management of pest populations is not designed to 
eUminate the population but to keep it within normal endemic levels. Forestry Canada research 
has resulted in development and use of Bacillus thurineiensis (B.l) and several insect specific j 
viruses in operational forest protection programs. The development of such "next generation" 
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pesticides can be enhanced significantly through biotechnical methods and genetic engineering. 

r It is essential however to ensure that strict attention is given to preserving ecological integrity, 

when dealing with natural control agents such as microbials. Given adequate resources, 

considerable strides can be made in meeting these goals within the 6 year time-frame of the 

f Green Plan. A number of specific programs will be funded in 1991 including: 
A Biological Weed Control Research Network aimed at developing microbiological 

p and related biorational controls for undesireable and competing forest vegetation. 

I A national coordinated effort for the development and registration of insect viruses 
for control of a number of forest insect pests. 

m, A national coordinated effort for improving the effectiveness of (B.t) the insect 

[ bacterial insecticide Bacillus thuringiensis against a number of forest insect pests. 

A national network for the Biorational Control of Forest Diseases (BIOCOND). 

[ Consideration will be given to funding other areas of research in future eg. use of 
fungal pathogens for the control of insect pests, and other microbial pest control technology 

f» pending the formation of research networks for the coordination of such activities 

t 
iii) Natural Products for Pest Control 

I Green Plan IFPM funds will be made available for the identification and synthesis 
of naturally occurring and naturally derived insect, microbial and plant products with potential 

P for the control of forest pests. This area of research has not been adequately exploited in the past 

t and there is a critical need to address proposals for establishing insect, weed and disease 
biological control research networks. Pheromones and other semiochemicals, insect growth 

T regulators and other insect behaviour modifiers, natural plant and microbial toxins as well as 

' similar synthetically derived products based on natural compounds, all represent considerable 
opportunities for developing safer alternatives to more toxic chemical pesticides. Beginning in 

H 1991, the following research will be funded: 

* Forestry Canada's research capability in the identification, isolation and synthesis 
of natural products including insect pheromones and natural products with potential for insect 

P vegetation or disease control, will be strengthened through the establishment of research facilities 
for natural products chemistry at the Forest Pest Management Institute. 

Funding of the Biological Weed Control Research Network (BWCRN) and 

Biorational Control of Forest Diseases (BIOCOND) referred to earlier will establish natural 

products research for control of forest diseases and competing vegetation. 

_ Additional IFPM funding will be made available for natural products research in 

future as the above or additional networks are strengthened or established e.g. natural products 

for insect control. 

C) Improved Pest Management Field Operations 

P» Green Plan IFPM emphasis is placed on developing alternatives to the use of broad 

[ spectrum chemical pesticides. However, until these alternatives are developed, registered and in 

operational practice, some application of chemical pesticides may still occur. It is essential that 

r 
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the quantity of chemical pesticides used is kept to a minimum. It is also essential that 
application of safer alternatives is carried out with optimal efficiency. One method of achieving 
these goals is through the development of efficient and accurately targetted application methods. 
Research in these areas includes reducing quantities and dosage rates of pesticides through 
improved application systems and techniques as well as the improved targeting of pesticide 
applications through pesticide applicator training, improved guidance systems and identification 
of adequate buffer zones to help ensure safety to operators, wildlife and sensitive non-target 

In 1991 funds will be allocated to assist in developing a training program for forestry 
pesticide applicators and pest management specialists in cooperation with provincial colleagues. 
This effort will be supplemented by research on improved targetting of pesticide applications 
through improved guidance systems for both ground and aerial applications Additional funds 
will be made available in 1992 as this research area gains strength through networking with 
appropriate research groups such as the Spray Efficacy Research Group (SERG). 

D) Decision Support Systems 

Computerized decision support systems will provide the key to integrating the various pest 
data forest dynamics and control tactics into operationally feasible pest management options. 

Forest Insect and Disease Survey (FIDSINFOBASE) and other national and regional 
capabilities can fulfil an essential role required to expand the knowledge base necessary for 
developing decision support systems for the detection, monitoring and integrated management 
of forest insects, diseases and competing vegetation. Early work in this area of decision support 
has already occurred at PNFI, Newfoundland and Northwest Regional labs and a decision support 
system for seed orchards is being initiated through a national working group initiated by FPMI. 
The Green Plan Decision Support System initiative will be tied closely with the IFPM component 
to address this area, and to incorporate individual pest management techniques into an integrated 
approach. The ultimate goal of decision support and the IFPM thrusts is to provide the forest 
manager with a decision support system capable of providing him with best options for the 
integrated management of forest insects, diseases and competing vegetation, while maximizing 

forest growth and sustained ecological diversity. m 
In 1991 the following areas will receive funding from the IFPM program or jointly with 

the Decision Support Systems program: ntw.rte 

Development of a decision support system for the integrated management of insect pests 

affecting seed orchards. 
Establishment of pest control databases in support of vegetation and insect management 

(eg. FIDSINFOBASE) data systems activities. . 

Development of decision support systems for the control of a number of major forest 
insect pests including spruce budworm, hemlock looper and jackpine budworm. 

In 1992 and beyond, consideration will be given to funding database development and 
decision support systems for the integrated management of forest diseases and competing 

vegetation. 
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f) 

Criteria for Assessing IFPM Proposals 

1) Consistency with Green Plan objectives 

The proposal must demonstrate strong potential for developing environmentally sound 
approaches to forest pest management. 

2) Consistency with Forestry Canada Strategic Plan 

Particularly relating to developing alternative pest control strategies, environmental 
improvements and forest sustainability. It is expected that Green Plan funded activities in IFPM 

will be significant enhancements or additions to on-going Forestry Canada research efforts for 
environmentally acceptable pest management methods. 

3) Scientific Merit 

The scientific approach must be sound. It is expected that as research networks develop, 
that they will provide an essential scientific peer review to ensure quality and relevance of the 
work performed within their network sphere of interest 

4) Networking 

Priority will be given to proposals linked to strong national research networks or having 
excellent potential to develop such networks. Such networks will also be expected to provide 
the peer review and prioritization necessary for specific research activities within their network 
sphere and there will be opportunities and encouragement for communication and cooperation 
between networks. 

5) Potential for Leveraging 

Priority will be given to those proposals having good potential for obtaining external 
funding and other support since these lend themselves to greater cooperation and are indicators 
of interest to outside collaborators and clients. 

6) Training 

Proposals with good potential to develop strong ties with universities through provision 
of support for coop, graduate students, PDFs and training and education in general will be riven 
priority. 6 

7) Deliverables 

Increased consideration wiH be given to proposals with potential for short term 
deliverables and/or milestones. Annual accountability of research progress will be a prerequisite 
to continued funding of longer term projects. 

8) Links to Model Forests 

Those proposals with potential for research or demonstration of research results in the 
network of model forests will be given additional priority. 
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GREEN PLAN INITIATIVE 

1991-92 Resource Allocation Summary 

Project Titli Recipient Establishment Salary O&M Capital 

B.t. Improvement 

Inaect Viruses 

Biological Weed Control 

Research Network 

Biocontrol of Diseases 

Natural Products 

(pheromonee) 

Silvicultural Insect 

Control 

Seed Orchard 

IPM 

Budworm/Pathogen 

Dynamics 

Kees Van Frankenhuyzen 

Basil Arif 

Dean Thompson 

for further distribution 

to BWCRN participants 

P. Singh 

for further distribution 

to BIOCOND Network 

participants 

Gary Grant 

Insect Biocontrol 

Dave MacLean 

Peter de Groot 

for further distribution 

Bill Kaupp 
for further distribution 

FPMI 0 

(Biocide) 

PPMI 0 

(Microbionet) 

FPMI 25 

PCPY.R 

FCMR 

FCOR 

Externals 

Science 0 

Directorate 

FCPYR 

FCOR 

FCNWR 

FCQR 

FCMR 

Externals 

FPMI 25 

Don Wallace FCOR 

(Biocontrol Working 

Group) 

FCMR 

FPMI 

(Seed Orchard 

Working Group) 

FPMI 

FCMR 

15 

10 

138 

50 

0 

10 

55 

30 

20 

10 

0 

12 

20 

0 

0 

0 

I 1 1 



—i r—II ' 1 

Budworm Ecology 
Jacques Regniere 

for further dietribtuion 
PGQR 

PCMR 
40 

Ui 

Peat Impacts 

Improved Field Operations 

FIDSINFOBASB 

Pest Control Database 
Vegetation Mgt. Database 

Jackpine Budworm 
DSS 

Hemlock Looper DSS 

Spruce Budworm 

Planning System 
Budworm Economics 

IPM steering Committee 

Rene Alfaro 

for further distribution 

Craig Howard 

Steve D'Bon 

Brrol Caldwell 

Bob Campbell 

Steve Marshall 

Henry Gross 

John Hudak 

Pest Economic Impacts 

Dave KacLean 

Stig Anderson 

Errol caldwell 

PCPYR 

FCNWR 

FCHR 

FPMI 

PNFI 

FPMI 

FPMI 

PNFI 

PCOR 

FCNR 

Grant Milne FCNR 

PCMR 

FCOR 

FPMI 

0 

0 

0 

0 

0 

0 

0 

0 

20 

10 

15 

25 

0 

4 

1 

15 

5 

25 

S 

10 

15 

0 

0 

10 

0 

0 

0 

0 

0 

0 

0 

TOTALS 

GRAND TOTAL $620K 
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SUMMARY REPORT ON STUDIES CONDUCTED BY THE FOREST PEST MANAGEMENT 

INSTITUTE'S ENVIRONMENTAL IMPACT PROJECT IN 1991 _ 

S.B. Holmes, D.P. Kreutzweiser, K.N. Barber, R.L. Millikin and J. Addison 

Forestry Canada *"] 

Forest Pest Management Institute j 
1219 Queen St. E., P.O. Box 490 

Sault Ste. Marie, Ontario P6A 5M7 ^ 

Aquatic Impact Studies 

The brook trout population assessment in Icewater Creek was ended in H 
August 1991. This completed a 7-year project to determine the secondary ■ 

effects on brook trout of benthos reductions following insecticide 

treatments. The project included three years of pretreatment sampling, an ^ 

initial permethrin application to the stream in 1987, two more years of | 
population assessment, a second permethrin treatment in 1990, and follow-up 

sampling in 1991. The initial treatment resulted in significant short-term ^ 

depletion of benthos, but no effects on trout density, movement, condition, ' 
or population structure. Effects on growth of young trout were equivocal. ' 

Significant reductions in growth rates of young trout occurred in both 

treated and control streams, but these were attributed to temperature stress ^ 

from unusually high summer temperatures in 1987. Growth rates recovered to, j 

or above, pretreatment levels by the spring of 1988. The second permethrin 

treatment also caused a significant reduction of benthos, but growth rates ^ 

of trout were unaffected. | 

Lethal and sublethal (drift response) effects of B._t.k. (Dipel 8AF) on 

stream insects were determined in outdoor stream channels' in the Icewater H 
Creek Research Area. This was a continuation of testing begun the previous 1 
summer. In all, 11 species were exposed to the maximum test concentration 

of 600 IU/mL (100X the expected concentration in 50 cm of water oversprayed m 

at 30 BlU/ha) in the stream channels. The B._t.k. treatments did not induce J 
drift nor affect 7-d survival of any test species. 

Experiments were conducted to assess the effects of a molt-accelerating I 
compound, RH-5992, on aquatic organisms. Acute lethal effects on young ■ 

rainbow trout and 12 species of aquatic invertebrates were determined in 

laboratory flow-through bioassays. Lethal and sublethal effects on 10 ^ 

species of aquatic invertebrates were also investigated in outdoor stream j 
channels. Tests were conducted at concentrations up to a maximum of 3.5 

mg/L (100X the expected concentration in 15 cm of water oversprayed at 50 ™ 

g/ha). The effects of contaminated foliage on the decomposition activity 

and survival of two aquatic insects (Hydatophylax argus and Pteronarcys sp.) 

were also determined in the outdoor stream channels. Results of these . 

experiments are being analyzed. ; 

The influence of exposure duration on the toxicity of triclopyr ester 

(Release) to stream insects and young salmonids is being examined in ^ 

laboratory flow-through bioassays. To date, these experiments have included { 
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rainbow trout fry, and two aquatic insects (Isonychia sp. and Hydropsyche 
sp.). The effects of exposure duration on the toxicity to young chinook 
salmon will be determined in January 1992. Results of these bioassays are 
being analyzed. 

A study was also conducted (in cooperation with D. Thompson, Herbicide 
Chemical Accountability Project) in early October 1991 to determine the 
environmental fate and effects of triclopyr ester on rainbow trout in lake 
enclosures. Enclosures were treated at nominal concentrations of 8.0, 4.0, 
2.0, 1.0, and 0.5 mg/L, and chemical dissipation and effects on trout 
behaviour, growth, and survival were assessed. The results are being 
analyzed. 

Terrestrial Invertebrate Studies 

Two laboratory studies with nontarget Lepidoptera were continued in 
1991. The first study involves the effects of B.t. on the availability of 
food for birds (in cooperation with J. Bendell," University of Toronto). 
Preserved samples of caterpillars collected from blueberry in an 
experimental B.^. spray block are now being analyzed. The other thrust of 
this study was to investigate the relative susceptibility to B.t. of 
selected species from blueberry using laboratory bioassays. As reported 
last year, considerable effort has been expended on attempts to confidently 
rear Itame brunneata (Geometridae). However, this has been abandoned, since 
the last trials using freeze-dried, powdered blueberry foliage incorporated 
into artificial diet failed as well. From an ecological point of view, the 
absence from the lab bioassay study of the most common exposed-feeding 
caterpillar from the jack pine/blueberry habitat, Itame brunneata, produces 
an unfortunate gap. Bioassays with noctuids will continue. 

The second, study involves the development and implementation of 
laboratory bioassay protocols for testing microbial insecticides 
(in cooperation with B. Helson, Insecticide Toxicology Project, and V. 
Kaupp, Viral Pathogens Project). This past season was principally spent 
collecting nontarget, adult Lepidoptera, establishing laboratory cultures, 
and then conducting infectivity trials with Lymantria dispar nuclear 
polyhedrosis virus (LdNPV). To date, 32 species representing 7 families of 
Lepidoptera have been tested and all completed assessments have been 
negative. Future plans include increasing the number of species and 
families tested with LdNPV, testing Choristoneura fumiferana NPV, and 
genetically modified variants of these and other viruses, if and when 
available. 

Oral-dosing of Megachile rotundata (alfalfa leafcutter bee) will 
continue later this year and will involve B._t. and/or LdNPV. Work will 
continue on developing rearing and bioassay methodologies for other 
nontarget and beneficial insects. Currently, we have three species of 
Tachinidae in different states of culture which require more work before any 
bioassays can be conducted. 

studies in 1991 were restricted to collections of adult 
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Lepidoptera made to establish laboratory cultures. 

Terrestrial Vertebrates 

The study leader of the Terrestrial Vertebrate Ecology Study (R. 

Millikin) is on temporary assignment with the Canadian Wildlife Service in **] 
British Columbia, where she is acting as Forestry/Wildlife Program I 

Development Liaison Officer. Studies in B.C. in 1991 included: 

1) the effects of herbiciding and other weed management techniques on forest j 

bird habitat and communities, 

2) forest bird community responses to forest harvesting and renewal | 

operations, including effects of forest fragmentation on old growth species. 

Projects at the Icewater Creek Research Area and other sites in Ontario n 

continued in 1991 and included: ' 

1) long-term population trends of songbirds in the Icewater Creek Research _ 

Area, 
j 

2) the feasability of using nest boxes to study responses of chickadees to 

changes in pest populations and pest suppression programs, H 

3) interactions between white-pine weevils and their predators (including 

birds), and the influence of weed and insect pest control operations. m 

Forest Soils 

In forest ecosystems, the vital processes of decomposition and nutrient H 
mineralization are carried out by complex, interacting communities of soil 1 
microorganisms and soil invertebrates. The importance of these organisms and 

their associated processes has been recognized in the new Guidelines for m 

Registration of Naturally-Occurring Pest Control Agents, which require that | 
new microbial pest control agents be tested in microcosms employing natural 

substrates and species from ecosystems where the pesticides are to be ~ 

sprayed. 

In 1991, a number of studies aimed at developing standard protocols for 

testing the fate and non-target effects of microbial pest control products ^ 

in soil microcosms were initiated: j 

1) A literature survey and problem analysis on the use of soil microcosms « 

for determining non-target effects of microbial pest control agents was -,.,,] 
completed. Parts of this work will be published in the form of an 

Information Report. - . 

2) A soil microcosm prototype designed to test the effects of pesticides on i 

the forest earthworm, Dendrobaena octaedra (Savigny), is being tested. This 

species of earthworm is widely distributed in the litter layer of hardwood "i 

and mixedwood forests in Canada, in areas susceptible to gypsy moth and to < 
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spruce budvortn outbreaks. Experiments to determine the long term 

growth, survival and reproduction of D. octaedra in soil microcosms, as veil 

as the effects of fenitrothion on these population parameters, are currently 

in progress. Similar experiments to investigate the long-term effects of B. 

thuringiensis var. kurstaki will be carried out later this year. Results 

obtained in these experiments will be compared with those obtained using 
standard toxicological testing. 

Preliminary investigations into the use of Collembola for toxicology 

testing in soil microcosms are also in progress. 

3) A study to investigate and evaluate several different parameters of soil 

response to the microbial insecticide B. thuringiensis var. kurstaki is 

being carried out in simple soil microcosms at the University of Calgary (in 

cooperation with D. Parkinson and S. Visser). The following parameters are 

being investigated: basal soil respiration, substrate- induced respiration 

(SIR), nutrient fluxes, and decomposition of a standard substrate. 

4) Studies of the fate of genetically modified microorganisms in soil 

microcosms are being carried out co-operatively with Dr. J. Trevors of the 
University of Guelph. 

r 
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ABSTRACT 

Major studies conducted by the Insecticide Chemical Accountability Project (Project 

No. FP-71) of the Forest Pest Management Institute during 1990-91 are highlighted. The 

studies which were examined include (1) the distribution, deposition and persistence of 

Bacillus thurinaiensis (kurstaki) [B.t.(k)] in a deciduous forest environment, (2) the control 

of seed and cone insects in black spruce, Picea mariana (Mill.), by trunk implantation of 

acephate as Acecap® capsules, (3) a comparison of super critical fluid extraction 

techniques versus conventional methods used in the analysis of insecticide residues in 

forest soil and foliage under laboratory conditions, and (4) the development of a suitable 

methodology for the analysis of RH 5992 residues in forestry substrates. 
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INTRODUCTION 

The Insecticide Chemical Accountability Project has two primary objectives: (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 with 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 activities conducted during 1990/91. 

(1) Spray distribution, deposition and persistence of Bacillus thurtnalensis 

kurstakl [B.t.(k)] in a hardwood forest in W. Virginia, USA during the 1991 

Gypsy Moth spray program 

The distribution, deposition, persistence and biological activity of spray deposits 

resulting from aerial applications using helicopter and fixed-wing aircraft were examined 

in mixed hardwood forests of W. Virginia, USA using undiluted commercial preparations 

of Bacillus thurinaiensis var. kurstaki [B.t.(k)]. 

In the first study, four blocks (30 acre) were sprayed with Foray 48B (Novo 

Biocontrol, Danbury, CT) at 36 BIU in 96 oz/acre, when the gypsy moths were in 2nd 

instar stage, using a Bell helicopter fitted with AU7000 rotary atomizers. Spray droplets 

were collected on water-sensitive cards placed at ground and canopy levels to determine 

r directly the spread-factor values for the droplets. Natural foliage and artificial samplers 

at mid-crown level were collected up to 96 h postspray to measure the reduction of the 

P efficacy of B.t.(k) with time. 

In the second study, two commercial preparations of at.(k), yjz. Foray 48B and 

P Thuricide 48LV (Sandoz, Des Plaines, IL), were applied undiluted when the insects were 

at 4th instar levels, at maximum allowable label dosage rates (36-40 BIU in 96-107 

[" oz/acre) over 4 blocks (2 blocks/formulation) using a fixed-wing aircraft fitted with six 
Micronair AU5000 atomizers. 

m 
if-

371 



Initial deposits and persistence are also assessed on artificial samplers placed at 

the canopy and ground levels, using the method of force-feeding of extracts. 

The droplet density (droplets/cm2), size spectra (NMD and VMD) and percent 

deposition ys meteorological factors existed, application methods (helicopters ys fixed-

wing aircraft) and atomizers used and formulation types applied are being critically 

analyzed. Similarly, the variation in initial foliar deposits (expressed in IU/cm2 of target 

surface) in terms of the above variables will be studied and documented. The differences 

observed in total B,t.(k) activity due to spores and crystals, persistence characteristics of 

the toxin, its DT^ etc. with the variables will be examined and accounted. A comparison 

of persistence characteristics of the crystal toxin (60 kDa) in artificial and natural surfaces 

will be made in order to understand the factors affecting |3.t.(k) stability in the forest 

environment. 

All facets of the research conducted in this field study including the effectiveness 

of treatment (2nd instarys 4th instar) and the impact, if any, on nontarget fauna, will be 

published in due course along with the USDA cooperators. 

(2) Control of seed and cone insects in black spruce, Picea marlana (Mill.), by 

trunk implantation of acephate as Acecap® capsules 

A collaborative experiment with NeF scientist was performed in 1988 to 1991 for 

control of seed and cone insects [spruce cone maggot, cone worms Diorvtria spp, axis 

midae Desineura rachiphaaa Tripp; and the spruce cone worm Cvdia strobilella (L)] by 

implanting black spruce trees at the time of bud flush with gelatin capsules containing 

acephate (Acecaps®). As an initial step, a sensitive GLC analytical method was 

developed to detect and quantify acephate and its metabolite methamidophos from the 

barks, seeds and cones of black spruce. The steps involved in the methodology are 

chopping the individual matrices, macerating to small pieces in a Sorvall Omni-mixer, 

homogenizing twice with ethyl acetate (EtOAc) in a Polytron generator, filtering through 

a Na2SO4 column, flash-evaporating the crude extract to a small volume at 30°C (if 

necessary partitioning with acetonitrile and hexane to remove lipid materials present in 

seeds), column cleanup using Nuchar/cellulose, elution with EtOAc, concentration of the 

372 



clean extract under N2 and analyzing by capillary GC with a N specific detector. 

Recoveries of fortified samples were above 90% and detection limits of the parent and 

metabolite were at 0.01 ppm. 

Acephate and methamidophos residues in different matrices analyzed were 

interpreted in terms of insect reduction and enhanced seed production in black spruce. 

Although acephate degraded with time, the combined effect of the parent material and 

equally toxic metabolite, methamidophos, were effective in controlling the seed and cone 

insects in black spruce. Residue analyses and data evaluation for the three year study 

have been completed and a final report in collaboration with the cooperators is nearing 

completion. 

(3) A comparison of super critical fluid extraction techniques versus 

conventional methods used in the analysis of insecticide residues in forest 

soil and foliage under laboratory conditions 

The potential of supercritical fluid extraction (SCFE) techniques for the analysis of 

residues from forest soil and foliage is currently being examined using two insecticides, 

aminocarb and fenitrothion. The insecticides are applied to sandy loam soil and balsam 

fir foliage at various fortification levels and the samples then extracted by conventional 

methods as well as by SCFE techniques. The SCFE apparatus used in this study was 

developed iii-house by modifying existing laboratory equipment. Various solvents are 

being tested in order to determine the optimum methods of extraction. Quantitative 

analysis of the final results will be achieved by gas chromatography and a comparison 

of the different methods of analysis will be made from the results. 

(4) Development of a suitable methodology for the analysis of RH 5992 residues 

in forestry substrates 

Rohm and Haas recently introduced the chemical RH 5992 as a potentially 

effective insecticide for use in the control of insect pests in Canadian forests. High 

performance liquid chromatographic (HPLC) methods used to detect RH 5992 in various 
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forestry substrates are currently being developed by our laboratory. Indicator forestry 

matrices (foliage, soil, sediment, etc.) are fortified with the chemical, extracted with 

suitable solvents, concentrated, partitioned, cleaned by column chromatography and then 

analyzed. The HPLC method is currently being refined for the analysis of the chemical 

in all the forestry substrates studied in order to determine the best quantification limit. 

Once the methodology has been perfected, it will be used to analyze RH 5992 residues 

from actual field samples and the results will be published. 

rf^ 
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ABSTRACT 

,,nrf* ?ur*n9 1991' the Pesticide Formulations Project at FPMI 
undertook one large scale field study on "Spread Factor Mea-
lillVSnS *V f^16^ °f Bacillus7 thurinPaiVnR//Cp;L"?L 
tions Under Aerial Application Conditions" which was conduc 
ted in cooperation with FP-71, in West Virginia. The exoeri-

SSElitST? li I^11 b6in9 conti^d- The study Winie 
in tne I«2npa^Ur3.mOn,th/' and the reSultS wil1 be "ported 

*.J I992 Pest Contro1 Forum Report. Secondly, the results 
?eSh!ned19°8n8 "iS^"^? *"* fi6ld ^-tigitioS! conSucf 
ffr«i J * and ,1990' were Put together in 1991 as the 
first step in preparation for a journal publication. Thirdly 
ef"s?1s gathered on several studies that were conducted 

in Jhe laboratory and field, during the past four years were 

ted study is given in this report. 
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Finally, two new commercial formulations of the Bohm 
Haas insecticide «RH 5992" were evalua^d tht.ye\r ( in 1 
in the laboratory in the FP-61 Project to investigate thli I 
suitability for forestry use and to3 examine the experimental 
conditions under which the formulations can provide enhanced 
performance. The objective of the investigation was to follow 
up their field performance (this part will be conducted in 
cooperation with other FPMI researchers) under ground aid 
aerial application conditions over forests. 9r°uncl and 

INTRODUCTION 

F"»ul"i0»« »«tf«t h.. two primary 

SS 
IMA 

fi ii"hiiS Pro5ect is involved in laboratory and small scale 
field investigations by its own research activities and 
SiSEV11* laC9e,SCale field v«lidJ?ion It lb' 

J7itt1 with fieid 
STUDY DETAILS 

x- Laboratory Investigations 

a gb ^k « ^^ ^^* ^^ ̂ ^ ^^^ ^'^ ^^ ̂ '^ ^^^ ^^ ^^* a* ^^ ̂^p ̂ L ̂ ^p ^m cv ^l ^^b 11 ̂ ^j ̂ i ^^j ̂ ^» ^p 

using pesticide formulations and"spray6 d^Vue'nVs^of 
viscosity, surface tension and volatility. The data 
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to compute spread factors (SF, the ratio of the stain diame-
l ? ? / dr°plet on the K-card to the diameter 'd' of the 

spherical droplet making the stain) for those liquids. The 
influence of time interval after droplet impaction and tempe 
rature on spreading was studied using droplets of ca 400 /in. 

All liquids tested showed an increase in SF and penetra 
tion depth 'h' with increasing droplet size, but th.rtJ.Sf 

!pgSS5@g! 

mmmm 
II. 

1. 

Laboratory and Field Investigation* 
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were left in the greenhouse under a photoperiod of 16 h light m 

and 8 h darkness. Foliar samples were clipped from the seed- j 
lings at 0 h, 12 h, 24 h, 36 h and 48 h after spray for bio 
assay to examine persistence. The data indicated that bioac- m 

tivity persisted the longest when the droplets were comple- > 

tely spherical. However, persistence was medium when the ' 
droplets were hemispherical and was the shortest when drop 

lets were completely spread. The results thus indicated a 1 
direct relationship between droplet spreading and photo- • 
inactivation of B.t.k., i.e., the greater the degree of 
spreading, the greater the area of B.t.k. exposure to the *] 
light in the greenhouse thus resulting in a greater amount of \ 
photo-inactivation. 

The experiment was repeated with the oil-based Dipel 176 *] 
formulation, containing an oil-compatible fluorescent pigment 
dye, Day-Glo Fire Orange AX-14N. The experiment showed that 
at all the three RH conditions the droplets of Dipel 176 were ^ 
completely spread, and the area of spreading was approxima- ! 
tely 2.5 times larger than those of the droplets of aqueous 
Dipel 64AF. The spreading of the oil-based Dipel 176, being *. 
much more than that of the aqueous Dipel 64AF, contributed to j 
an extremely rapid inactivation of B.t.k. ' 

!&♦ Laboratory investigation in 1989 - Droplet Spreading and H 
Rainfastness of B.t.k. j 

The same two formulations were tested for rainfastness m 
under laboratory conditions in 1989. The experimental condi 
tions and spray application parameters were the same as those 
in 1988, except that the seedlings were maintained in dark 
ness throughout the study, so that no photo-inactivation of H 
B.t.k. can occur. The seedlings were subjected to a rainfall I 
of 3 mm at 12 h after B.t.k. treatment. Foliar samples were 
clipped for bioassay at different time intervals after rain- h 
fall, i.e., at 24 h, 36 h and 48 h after B.t.k. treatment. | 

The data from the bioassay indicated that the droplets 
of the aqueous Dipel 64AF which were completely spherical "I 
(those that impinged on foliage at 45% RH) were washed off in 
the rain to a greater extent than those which were hemi 
spherical. However, the droplets that were completely spread »i 
(those that impinged on foliage at 95% RH) were washed off I 
the most in the rain. The data thus indicated that both the 
spherical droplets and the completely-spread droplets had the «* 
disadvantage of a greater wash-off in the rain compared to 1 
the hemispherical droplets. Correspondingly, B.t.k. persisted 
longer on foliage when the impinged droplets were hemispheri 
cal, compared to the persistence when droplets were spherical H 
or completely spread. The findings thus suggested that the 
spherical droplets were probably physically dislodged by the 
rain drops . during impingement, and were removed from the *=, 
foliage by the impaction energy of the rain drops. However, ' 
in the case of the B.t.k. droplets that were completely 
spread, the rain drops probably dislodged the spores and 
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A bioassay method was developed to determine field 
deposits and persistence of B.t.k. protein (in ng/g foliage 
and ng/cm2 of foliar area), after aerial application of Foray 
48B formulation over a hardwood forest in Pennsylvania in 
1990. Two blocks (Bl and B2) were sprayed at 50 BIU in 3.94 
L/ha. Initial deposits and persistence of protein were asses-
sed by two force-feeding bioassay methods, foliar-extract-
bioassay (FE-bioassay) and redissolved-protein-bioassay 
(RP-bioassay), using fourth instar gypsy moth (Lymantria 
dispar L.) larvae. —* 

The initial deposits (490 and 424 ng protein/cm2 in Bl 
and B2 respectively) on oak foliage were similar in both 
spray blocks. Among the two methods tested, the FE-bioassay 
was more sensitive than the RP-bioassay because the minimum 
detection limit (MDL) for Foray, 48B was 40 ng protein/cmZ, 
compared to 110 ng protein/cm^ for the RP-bioassay. The 
protein could be detected on foliage even up to 8 d post-
spray by the former method, whereas it was detected only up 
to 5 d by the latter. 

The suitability of the two methods to detect differences 
in initial deposits was examined in a laboratory study. Foray 
48B was sprayed on oak branches at two dosage rates (15 BIU 
in 1.2 L/ha and 30 BIU in 2.4 L/ha), and bioassays were 
conducted, with both bioassay methods, higher deposits were 
found on branches that received the higher dosage rate. 
Moreover, the initial deposits obtained at both dosage rates 
were greater than the MDL of the less-sensitive RP-bioassay. 
Therefore, both bioassay methods were equally suitable to 
detect the differences in deposit levels. 

The present study describes a new methodology that 
involves the combination of two types of assays, viz., an in 
vitro protein assay and an in vivo insect bioassay. The limT^ 
tation of the in vitro protein assay is that it determines 
only the quantity of the total protein (i.e., active and 
inactive) and not the quality of the protein (active). It is 
the protein quality that determines the insect host range, 
whereas, it is both the quantity and the quality together 
that determines the killing power of a commercial B.t.k. 
formulation. In view of this, it is important to note that 
the present method can provide field deposits only in terms 
of total protein and not in terms of active protein. Conse 
quently, not all of the observed deposits (expressed in ng 
protein/g foliage, or ng protein/cnr foliar area) refer to 
the biologically active protein. Moreover, each commercial 
formulation would likely vary in the ratio of active/ 
inactive protein depending upon the manufacturing process, 
and therefore, the minimum detection limits reported here for 
the two bioassay methods are applicable only for Foray 48B. 
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J!tti?1 ffP°slts and Persistence of Bacillus 
s±s__Beniner var kurstakiin a HareWJ 
£ennBjxvania Following Aerial Ali 
at Two Dosage Hates (a Hk 

-

SS 
a disintegrated form in several small droplets. 

s 

PropletSise spectra and Deposit Recovery 
Aerial spraying of an Aqueous Tank Mix wi 

posit 

spraying of an Aqueous Tan 

a Poiyeric Adjuvant, nit »« 
with 

Rotary Atoaizeri 

3# 

i^USteratMaO- 6O.L/nin) over •» 8-ha fuiarea ol'tSe 
sault Ste. Mane airport, using a Cessna 188 aircraft 
equipped with four Micronair AU5000 atomizers A second tank 
mix (T-mix-adj), prepared by adding Sta-Put (a tUS 
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polymer) at 0.5% v/v to the above ingredients, was sprayed "1 
similarly an hour later on the same day. Balsam fir-shaped J 
aluminum branch tips, natural fir needles, Kromekote cards 
and glass plates were used to collect spray deposits. ^ 

The drop sizes on the Kromekote cards were found to be 
larger for the T-mix-adj than for the T-mix. The average 

deposit recovery on the glass plates was 55% of the applied ^ 
spray for the T-mix-adj, as opposed to 42% for the T-mix 

formulation. The aluminum fir needles received ca 3 times 
more droplets than the natural fir needles. -*j 

Spray deposits on the samplers were quantified by spec-
trophotometry for the tracer dye and by gas-liquid chromato- — 
graphy for the triethyl phosphate. The average deposits, as | 
measured by the spectrophotometry, were slightly higher than ' 
those obtained by the GLC method. Despite the 3 times greater 
number of droplets, the aluminum needles collected only ca H 
1.5 times higher deposit than the natural fir needles, indT^ ! 
eating that the fine droplets deposited contained only small 
amounts of the spray volume. This would mean that these fine * 
droplets would only contain very small amount of the active 1 
ingredient in actual pesticide formulation applications. 

4. Droplet Size Spectra and Deposits of Bacillus thurin- H 
giensis Aerial Sprays, Pollowing Application at Two ! 
Volume Rates over an Oak Forest in Southern Ontario 

Dipel 8AF, a commercial formulation of Bacillus 
thuringiensis (B.t.k.) was sprayed undiluted at 30 BIU in 1.8 
L/ha over a block Bl, and sprayed after dilution with water 
at 30 BIU in 6.2 L/ha over another block B2 in an oak forest H 
infested with gypsy moth (Lymantria dispar L.) in southern ' 
Ontario. Spray was applied in nay 1987 using a Cessna 188 
Agtruck aircraft equipped with four Micronair AU4000 atomi- *i 
zers. Droplet sizes were measured at mid-canopy level of oak I 
trees and at ground level using cylindrical Kromekote cards. 
Deposit per unit area was assessed on aluminum oak leaves. _ 

At the lower volume ra±e of 1.8 L/ha, spray droplets j 
were smaller and droplets/cm were lower on the cylindrical 
Kromekote cards in Bl than those obtained in B2 which H 
received the higher volume rate of 6.2 L/ha. The average i 
deposit per unit area of the aluminum oak leaves, expressed 
in nL of the spray volume per cm surface area, was also m 
correspondingly lower in Bl than in B2. This was attributed ! 
to the higher volume rate of application used in B2 than in ' 
Bl, which .resulted in larger droplets and a greater volume 
deposit/cm^ in B2. "1 
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1. Formulation Characteristics and Dro 
Two Rohm and Haas Commercial J 
nsecticide "RH 5992** Under Laboratop 

la* "Commercial Formulation Concentrates" 

^'^.""^"^^^^^""".^""'"tes- (the ation Concentrates (the 

tesie°f« fhi°? fr-a-nd thK6 oil-based formulation 20S) tested for the following characteristics: 

AX 

ii. Storage, Pumping and Mixing Capabilities 

iii. Physico-chemical Properties 

lb. End-Use Mixtures 

l- Physical and Chemical Stability 
ana Resuspensibility of the Separated"Particles 

Particle Agglomeration 

th. 

u i 
50 g 
50 g 

75 g 

75 g 

35 g 

35 g 

70 g 

70 g 

t0 

of is 
of AI 
of AI 

of AI 

of AI 

of AI 

of AI 

of AI 

of AI 

ln 
in 1.0 
in 2.0 

in 1.0 

in 2.0 

in 1.0 

in 2.0 
in 1.0 

in 2.0 

L per 
L per 

L per 

L per 

L per 

L per 

L per 

L per 

L per 

a? 
ha. 

ha. 

ha. 

ha. 

ha. 

ha. 

ha. 

ha. 

zation, 

Phases, 

aT/iiy (i AI degradation, 

agglomeration of 

?a?uresof% i^^ ratures of 5, 10, 15 and 

e" Ph«e separation, AI crystalli 
resuspensibility of the separated 
particles, etc?) of these en^use 
^ Stora*e for 9« h at ?emp|! 

using established procedures. 

ii. In-Flight Evaporation and Configuration 
Deposits on Foliar Surfaces, at DifferinT 
and Relative Humidity Conditions " 

of Droplet 

Temperature 

Potted seedlings of balsam fir, white spruce, sugar 
maple, and red oak seedlings were sprayed with the most 
concentrated end-use mixtures of 2F and 2OS formulations, 
i.e., at the 75 g AI in 1.0 L/ha. This was intended to obtain 
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the 'Worst Case Scenario'. Spray application was made at 50%, 
70% and 90% relative humidity conditions. Spray deposits were 
allowed to age for 8 h, 24 h, 48 h and 72 h after spray 
application,, and the deposits were examined visually under a 
microscope. The deposits were further subjected to cross wind 
speed of 8 km/h (using a hair-blower) and the loss of powdery 
deposits were examined. 

Conclusions of the Two Sets of Studies Given under la and lb; 

a. Both 2F and 2OS formulation concentrates behaved very 
similarly in the daily freezing and thawing process for 
a period of 4 months. Both showed agglomeration and 
'caking' at the bottom of the container similar to the 
behaviour of Matacil 180F. The findings indicated a need 
for using a powerful pump in the field conditions to 
break down the agglomerated particles prior to mixing 
and spraying. 

b. The ten aqueous end-use mixtures showed no phase 
separation, and exhibited no unusual physico-chemical 
properties. There was an oily layer separation in the 
case of the oil-based end-use mixtures, but this posed 
no problem since it can be mixed readily by minimal 
agitation. 

c. The foliar deposits of the end-use mixtures of both the 
2F and 2OS formulations behaved very similarly, and only 
ca 25 + 9% of the deposited droplets are likely to be 
blown off in moderate winds (8 km/h) that might be 
encountered under field conditions within the first 8 h 
post-spray period. Beyond this period, no significant 
loss of deposits is likely to occur since no droplets 
disappeared at 24 h, 48 h and 72 h post-spray. 

faws 

rmi 
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Research on the Toxicity of Insecticides to Forest Insect Pests 

in 1991 

B.V. Helson, J.V. McFarlane and D. R. Comba 

Forest Pest Management Institute 

Forestry Canada 

New Insecticide Development. 

In 1991, ve concentrated on the evaluation of two new products, RH-5992 

and MK-244 (formerly MK-243). Factors affecting the toxicity of RH-5992 to 

spruce budworm larvae were examined extensively. The toxicity of a 2-OS 

formulation was very similar to the 2-F formulation. The toxicity of the 2-F 

formulation on sprayed foliage did not differ significantly on wet compared to 

dry foliage, or on balsam fir compared to white spruce. Increasing the exposure 

period to sprayed foliage from 1 to 7 days increased toxicity about 10-fold. 

The susceptibility of field-collected larvae appeared to be similar to 

laboratory-reared larvae. Toxicity was similar to third through fifth instars 

but somewhat greater to sixth instar larvae. Tests were also conducted to assess 

the effects of temperature on toxicity and the effects of exposure period on 

feeding rates but control mortality was consistently too high. Interestingly, 

this mortality has been traced to a contaminant in the collection of white 

spruce foliage used for these tests. No such mortality occurred with a 

simultaneous collection of balsam fir. The nature of this contaminant is 

currently under investigation. The residual toxicity of RH-5992 was evaluated on 
white spruce trees outdoors at deposits of 6.25, 12.5, 25, and 50 gAI/ha. All 

dosages provided high (90-93%) initial mortality and excellent residual control 
of >87Z for 3 days after treatment. Thereafter, residual toxicity declined with 

decreasing deposit. Neither the formulation used (2-OS vs. 2-F) nor the tree 

species (balsam fir vs. white spruce) had a major effect on residual toxicity. 

These results indicate that RH-5992 has excellent potential for spruce budworm 
control. 

With MK-244, tests were initiated to determine its relative toxicity to 
a representative array of forest insect pests. A dipped-foliage bioassay 

technique did not provide consistent results so alternative methods will be 
tried in the near future. On sprayed balsam fir foliage, MK-244 was at least 
2000x more toxic than fenitrothion to spruce budworm larvae. Frass was collected 
at progressive intervals after treatment in these tests to determine how quickly 
this product reduces feeding. In a preliminary residual toxicity test last year, 
a deposit of 25 gAI/ha provided very high mortality for 20 days after treatment. 
This year, the residual toxicity of MK-244 was evaluated on balsam fir trees 

outdoors at deposits of 0.2, 1.0 and 5 gAI/ha. All deposits provided initial 
mortality of 100*. Good residual toxicity was obtained at 5 gAI/ha. However, 

residual toxicity was short at the 2 lowest dosages. Furthermore, another 
experiment indicated that foliar deposits degrade even more quickly if sprayed 
trees are exposed outdoors immediately after treatment instead of the short, ca 

2-hour delay before outdoor exposure normally used. MK-244 appears to be an 

extremely potent compound with very short persistence. Further research is 
required to project effective field dosages 

Forest Tent Caterpillar 

The interaction of forest tent caterpillar larvae with red maple is 

being examined with the goal of defining the role of phytocheraicals in the 
apparent avoidance of this species by this pest. Historical field observations 
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have indicated that red maple is consistently avoided while sugar maple is m 

attacked readily. Short-term, no-choice, leaf-disc tests demonstrated that [ 

field-collected larvae consumed sugar maple but not red maple. Larvae from a 

laboratory colony reared on artificial diet also fed less on red maple than 

sugar maple and this preference was consistent over the range of instars I 

synchronized with leaf ages that occur during the natural period of seasonal ' 
development. However, the inhibitory feeding effect of red maple seemed to be 

weaker on these laboratory larvae than field larvae. Experiments have been "**) 

initiated to determine if this difference is genetically based or due to [ 
previous food experience. 

Pine False Vebworm 

In 1991, D.B. Lyons, Forestry Canada, Ontario Region and I continued our 

collaboration in laboratory and field trials to develop an insecticide control 

strategy for this recent pest on red pine. Laboratory bioassays were conducted H 
with 7 insecticides, the 4 most promising ones in last year's tests and 3 

additional products, MK-244, RH-5992 and Dimilin. Carbaryl and permethrin were 

again effective at low dosages on both newly hatched larvae and later instar m 

larvae established in webs. Dimilin also showed good activity. Histblower ! 

applications were then conducted in a red pine plantation with Ambush 500EC 

(permethrin) at 35 early, 35 late and 2x35 gAI/ha; Sevin XLR Plus (carbaryl) at _ 

125 early, 500 early, 125 late, and 2x125 gAI/ha; and Dimilin at 70 gAI/ha 

early. Preliminary evaluation of the data indicated that Dimilin provided : 

excellent larval control and foliage protection and that Sevin at 500gAI/ha also 

gave good results. A detailed analysis of the data is in progress to assess the ^ 

effectiveness of the other treatments. 1 

White Pine Veevil m 

In 1991, P. deGroot, FPMI and I continued collaborative efforts to | 

assess the effectiveness of permethrin in comparison with methoxychlor for ' 

protecting jackpine from white pine weevil attack. The proper timing of 

selective leader treatments and the effectiveness of mistblower applications ^ 
were evaluated this year. Results of these trials are provided in a separate ; 

report. 

Seedling Debarking Veevil 

In collaboration with Bruce Pendrel, Forestry Canada, Maritimes Region 

and Rick Allen, Stora Forest Industries, a field trial was conducted in 

Antigonish Co., Nova Scotia to determine the effectiveness of permethrin for j 

protecting newly planted white and red spruce seedlings from attack by Hylobius ' 

congener adults. After planting, seedlings were spot treated with 0.5 or 1.0* 

permethrin (Ambush 500EC) by backpack, compressed air sprayer. Posttreatment •"*) 

damage assessments were recently conducted by Bruce Pendrel. j 

tffiJS 
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Preliminary Progress Report 

of Laboratory and Field Experiments 

During 1991 

By P.C. NIGAM 

Forestry Canada - Maritimes 

This study was involved with the following five aspects of spruce budworm research 

during 1991-1992 fiscal year: 

(1) Optimum droplet-size determination in laboratory for different EM. 

formulations. 

Three Dipel® formulations 8,12 & 16L containing 16.9,25.4 and 33.8 

BIU/L were evaluated for optimum droplet size to provide EDS0 values 
against 5th and 4lh instar larvae. Droplet diameters for 50% mortality from 

Dipel® 8,12 & 16L formulations against 5th instar larvae were 116 u.m , 60 
jim and 44 u.m respectively and droplets below 20 urn of these formulations 
gave very low mortality (0-4%). The range of effective droplet size for these 

three formulations varies from 30-150 jxm depending upon potency of active 

B.t. in the formulations. 

These results are in variance with fenitrothion UULV formulation 

which gave 50% mortality at 35 u.m and 95% mortality at 60 |im against 4lh 
instar larvae. The effective range of multiple droplet sizes varied from 8 jim 

to 30 jim against 3*. 4lh and 5th instar larvae. 

Other B.t. formulations (Futura HP & Foray 75B) are in progress. The 

number of formulations that could be tested will depend upon availability of 

extra resources during 1992-93 fiscal year. 

(2) Bioassay for residual toxicity of operational sprays. 

B_.t. (Futura HP) and fenitrothion were sprayed twice at the rate of 15 

BlU/ha and 210 g/ha respectively and treated foliage was collected on spray 

day (day 0), 1, 3 and 5 days after spraying and bioassayed. Preliminary 

results are given in Table 1. 
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TABLE 1 

% Corrected mortality after 9 days of releasing 4lh instar larvae 

SPRAY 1 SPRAY 2 

It appears fenitrothion residues gave higher mortality and longer protection as 

compared to fi.t. (Futura HP). 

(3) Bioassay for residual toxicity of Experimental Foray 75B and Futura 0 

sprays. 

Foray 75B and Futura 0 were sprayed experimentally at the rate of 
30 BlU/ha once. There was no difference in residual toxicity of these two 
formulations for practical purposes. There is a trend that Futura 0 gave 5 
to 10% higher mortality than Foray 75B. 

(4) Spray deposit assessment in Spruce budworm microhabitat using artificial 

and natural surfaces. 

Deposit measurements on different surfaces from Foray 75B and 
Futura 0 experimental plots are completed and analysis of data is in 

progress. 

(5) Spruce budworm larvae behaviour and effect of weather on their activity. 

Weather data are partially analyzed and behaviour video tape 

analysis is in progress for this year. Previous year data show that budworm 
spend more time in general activity than spinning and feeding. Feeding 
activity is reduced when light intensity is above 200w/m2 and rain is above 

2 mm. 

Report submitted to Nineteenth Annual Forest Pest Control Forum, 
Ottawa, Ontario, November 19-21,1991. 

fllS-ll 
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APPLICATION OF GYPCHEK, DISPARVIRUS AND FORAY 48B 

AGAINST GYPSY MOTH IN ONTARIO IN 1991 

A report to the 19th Annual Forest Pest Control Forum 

(Ottawa, Ontario, 19-21 November 1991) 

J.C. Cunningham, G.G. Grant, K.W. Brown, M.B.E. Cunningham and D. Freeh 

Forestry Canada 

Forest Pest Management Institute 

P.O. Box 490 

Sault Ste Marie 

Ontario 

P6A 5M7 

These data are preliminary and must neither be published nor cited without 
the permission of the Director General of FPMI wnnout 
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Application of Gypchek, Disparvirus and Foray 48B ; 

against gypsy moth in Ontario in 1991 

J.C. Cunningham, G.G. Grant, K.V. Brown, M.B.E. Cunningham and D. Freeh H 

Summary 

Following a series of trials with gypsy moth nuclear polyhedrosis ! 
virus (NPV) in 1988, 1989, 1990, a total of 15 plots was treated in 1991. 

An 80 ha block in the Royal Botanic Gardens was treated with Disparvirus. « 
The remaining plots, all 10 ha in area, were treated with Gypchek and a 

further three 10 ha plots operationally sprayed with Foray 48B (Bacillus 

thuringiensis). Five replicated plots were sprayed with a high dosage of 

Gypchek at a high volume (18.8 L/ha) using a molasses tank mix, 3 H 
replicated plots with a low dosage at 5.0 L/ha in the same tank mix, 3 ■ 

replicated plots with the same dosage in an emulsifiable oil tank mix at 

5.0 L/ha and finally 3 plots with the emulsifiable oil tank mix at 2.5 m 

L/ha. The Foray was applied at 2.4 L/ha and 1.9 L/ha. All treatments j 

involved two applications 3 days apart. Pre-spray egg mass density ranged 

from 3,000 to 14,360 in the treated plots and from 2,360 to 8,150 in 7 

check plots. Larvae were at the peak of their second instar at the time 

of the first application and considerable numbers of third instar larvae ' 
were present at the time of the second application. 

It was considered that the 'larvae were too large at the time of j 
application of NPV to obtain satisfactory foliage protection. However, 

excellent foliage protection was obtained with Foray 48B. Reduction in « 

egg mass numbers was outstanding with the Foray 48B and with the NPV 

treatments using the molasses tank mix. The oil at 5.0 L/ha was 

satisfactory but the oil at 2.5 L/ha was poor. Numbers of pupae in burlap -

traps and numbers of male moths in pheromone traps were also assessed. "1 

Introduction 

An intensive research program on gypsy moth nuclear polyhedrosis virus { 
(NPV) was initiated in 1988 and aerial spray trials conducted every year 

since then. Both the product manufactured by FPHI called Disparvirus and „ 

the American product, Gypchek, have been used. Acceptable results have | 

been obtained with a reduced dosage compared with the American ■ 

recommendation and an application volume of 5.0 L/ha has given 

consistently satisfactory results. The aqueous tank mix containing 25% T 

v/v molasses, 10% w/v Orzan LS and 2% Rhoplex B60A sticker is difficult to 

mix and certainly not suitable for use by commercial applicators. 

Encouraging results were obtained with an emulsifiable oil in 1990; the r 

oil was Dipel 176 blank carrier vehicle supplied by Abbott Laboratories. ( 

This field season FPMI entered into a collaborative agreement with the 

USDA Forest Service who wanted to compare the same treatments in Ontario [ 
and in Virginia. FPMI was already in partnership with Ontario Ministry of 
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Table 1. Virus and Bacillus thuringiensls applications against gypsy aoth in Slmcoe District 1991. 
All treatments were double applications, 3 days apart 

Treat 

ment 

t 

Number and 

area (ha) 

of plots 

Total 

dosage 

(PIB/ha) 

2 applications 

Volume 

L/ha 

Tank mix Aircraft Hicronair 

units 

u» 

5X10 

3X10 

1X80 

2.5X1O12 
Gypchek 

18.8 12.5X Molasses 

61 Orzan LS 

79.5X Vater 

2X Rhoplex B60A 

Cessna 

Ag-truck 

1O12 
Gypchek 

5.0 25X Molasses 

10X Orzan LS 

63* Water 

21 Rhoplex B60A 

Cessna 

Ag-truck 

1012 
Disparvirus 

5.0 25X Molasses 

10X Orzan LS 

2X Rhoplex B60A 

73X Vater 

Cessna 

Ag-truck 

8X AU 5000 

4X AU 4000 

4X AU 4000 

3X10 30.5+22.9 

BlU/ha 
2.441.9 Undiluted 

Poray 48B 

Piper 

Pawnee 
6X AU 5000 



Natural Resources vith a viev to developing Disparvirus for operational ■ 

use. American collaborators-wanted their currently recommended dosage of 

two applications of 1.25X10 PIB/ha in 18.8 L/ha applied in both areas 

and compared vith the Canadian recommended dosage of tvo applications of 

5X10 PIB/ha in 5.0 L/ha. Further studies vere conducted on the Dipel I 
176 blank carrier vehicle and it vas tested at 5.0 L/ha and 2.5 L/ha. 

Gypchek, produced by the USDA Forest Service, vas used for all these ^ 

trials. Additionally, an 80 ha block in the arboretum of Royal Botanic 

Gardens in Hamilton vas selected as a demonstration plot and vas sprayed 

vith Disparvirus produced at FPMI. „ 

Extensive operational spraying of Bacillus thuringiensis vas conducted 

in Ontario in 1991 and it vas decided to assess the impact of this 

material on three plots and to compare results vith those of the NPV ^ 

treatments. 

Experimental plots and spray application «i 

Fourteen virus treated plots, three B.t. treated plots and seven 

untreated check plots vere located in Simcoe District, vest, and vithin 35 -

km of the town of Simcoe. All these plots vere 10 ha in area and ; 

contained at least 30* oak (red or vhite). Additionally 80 ha in the ' 
arboretum of the Royal Botanic Gardens in Hamilton vere treated vith 

Disparvirus. A list of the 6 different treatments vhich vere assessed is H 

given in Table 1. Most of the applications vere made using the FPMI j 
Cessna Ag-truck fitted vith either AU 4000 or AU 5000 rotary atomizers. 

The B.t. product, Foray 48B (Novo Nordisk Bioindustrials, Inc.) vas ^ 

applied from a Piper Pawnee fitted vith 6 AU 5000 atomizers. All : 

applications, B.t. and NPV, vere double and 3 days apart. Spraying ' 

commenced on May 20th and finished on May 25th. 

All sprays vere applied in the morning betveen 6:00 and 8:00 a.m. and . i 

meteorological conditions during this period are given in Table 2. Gypsy 

moth larvae vere collected on the morning they vere sprayed and their. ^ 

development established by head capsule measurement. Results are shown in I 

Table 3. Betveen May 20th and 25th leaves vere about 70 to 80% expanded 

on red oak and 50 to 60Z on vhite oak. 

Kromekote cards vere placed at 15 m intervals at right angles to 

flight lines in the plots vhere this vas feasible. Results of the 

analysis of these cards are given in Table 4. 1 

Assessment 

« «j 

Egg mass counts vere made on tventy 10m (0.01 ha) sub-plots in each ! 

treated and check plot using methods developed 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 1 
vere re-examined in late October. The treatments and the checks vere -/ 
averaged and reduction in egg mass density calculated using a modified 

Abbott's formula. 1 
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Table 2. Heterological conditions during spray applications 

1-5 

0-2 

0-2 

1-3 

1-6 

0-2 

r. 

Table 3. Insect development at time of application 

Treatment Application Date X LI X L2 X L3 
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Pupal counts were made from burlap traps on three oak (red or white) 
trees in each of the twenty 0.01 ha sub-plots used for egg mass counts in 
all treated and check plots. Strips of burlap 45 cm wide were folded 
double and nailed to the trunks of trees. The circumference of the trees 
was measured and pupal counts converted to pupae/m of burlap. Pupal 
counts were made during the week of July 1-5. 

Pheromone trapping was undertaken and 3 traps were placed in each 

treated and check plot on July 3-5. Lures were supplied by Dr. B.L. 
Leonhardt of the USDA Laboratory at Beltsville, HD. Multiplier gypsy moth 

traps containing a dichlorovos strip to kill the male moths were hung 1.5 
m from the ground and 0.5 m from the tree trunk. The traps were removed 

at the end of the flight period, July 31-Aug 1, and the catch of moths 

counted. 

Defoliation estimates were made of 5 red oak or white oak 46-cm branch 

tips collected at mid-crown from trees in the twenty 0.01 ha sub-plots 

used for egg mass counts. This was done 8 weeks after the first spray 

application when larvae had ceased feeding and were either pupating or 

dead. A total of 100 branch tips were examined in each treated and each 
check plot. An estimate was made of the amount of foliage consumed on 

each branch and a mean was calculated for the plot. 

Table 4. Analysis of spray deposit on Kromecote cards 

Treatment Application NMD VMD D____ Mean no. of 
(um) (urn) droplets/cm 

± SE 

1 

2 

3 

4 

5 

6 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

87 

193 

109 

66 

49 

52 

63 

19 

74 

85 

30 

53 

236 

420 

245 

192 

121 

105 

145 

130 

307 

288 

69 

86 

580 

811 

580 

447 

198 

198 

331 

198 

447 

447 

168 

168 

17.2 ± 2.5 

10.1 ± 1.6 

27.7 ± 4.6 

7.4 ± 1.4 

11.4 ± 1.6 

12.2 ± 1.1 

16.1 ± 3.3 

8.6 ± 1.0 

12.5 ± 1.9 

18.6 ± 1.4 

24.4 ± 2.1 

53.7 ± 8.9 

i 

1 
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Table 5. Assessment of Gypchek, Disparvirus and Poray 48B treatments 

Treatment Plot Pupae/i 

burlap 
x male 

■oths/ 

pheromone 
trap 

X Defoliation 
of oak 

<"» gypsy moth in 1991 

Pre-spray 

BM/ha 

(± SB) 

Post-spray 

BH/ha 

(± SB) 

X Population 
change 

5 

6 

Check 

1 
2 
3 

4 
5 

1 

2 
3 

1 

2 
3 

1 
2 

3 

RBG 

2 

3 

A 

B 

C 

0 

B 

P 

G 

19 

13 

19 

6 

9 

4 

4 

8 

13 

19 

22 

8 

23 

53 

52 

5 

7 

0 

8 

27 

23 

21 

38 

22 

71 

773 

450 

532 

335 

429 

499 

908 

325 

832 

836 

525 

580 

716 

1,277 

430 

294 

387 

228 

474 

752 

1,172 

766 

703. 

545 

986 

44 

67 

69 

35 

35 

81 

56 

54 

56 

83 

43 

67 

48 

55 

71 

29 

19 

10 

67 

17 

27 

54 

37 

27 

81 

* NS - not significant 

10,735 ±1,747 

14,360 t 1,646 
9,515 ± 1,225 

7,760 i 873 

5,885 ± 814 

10,765 ± 1,808 

9,735 t 1,807 
15,405 i 1,860 

7,365 ± 955 

6,920 ± 640 

6,535 t 911 

6,050 ± 1,193 

4,070 ± 348 

3,000 ± 340 

9,395 t 2,308 

8,990 i 934 
5,040 ± 864 

8,655 i 1,335 

5,425 t 892 
2,360 ± 198 

3,485 t 580 

4,920 t 641 

5,020 t 490 

5,085 ± 565 

8,150 ± 1418 

± 342 

2,025 ± 250 

1,485 ± 160 

1,460 ± 231 

1,205 ± 213 

1,755 ± 473 

2,370 ± 490 

2,015 ± 258 

2,475 ± 255 

2,490 ± 384 

1,540 ± 235 

1,555 ± 248 

2,515 ± 293 

4,925 ± 573 

2,705 ± 520 

490 ±79 

175 

140 

4,675 

5,855 

3,365 

5,735 

4,670 

4,680 ± 

11.275 ± 

105 

58 

457 

753 

323 

1,269 

166 

566 

1,906 

-77 

-86 

-84 

-81 

-79 

-84 

-76 

-87 

-70 

-64 

-76 

-74 

-38 

464 

-71 

-95 

-97 

-98 

NS* 

4148 

NS 

417 

NS 

NS 

438 
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Results | 

Pupal counts are given in Table 5. The Foray 48B (treatment 6) had _ 
noticeably less pupae/burlap trap (x-4) than the other treatments and ! 
checks. Checks ranged from 8 pupae/m burlap to 71 (x-30). The means of 
treatments 1, 2, 3, 4 and 5 were 13.2, 5.3, 18.0, 28.0 and 52.0. 

Pheromone trap counts of male moths were high in all treated and check j 

plots (Table 5). The average for the 7 check plots was 771 moths/trap and 

for treatments 1, 2, 3, 4, 5 and 6 were 504, 577, 731, 858, 430 and 303 «j 

respectively. Again, the Foray 48B treated plots (treatment 6) showed the i 

lowest count. 

Defoliation estimates are given in Table 5. The average for the 7 ^ 
check plots was 44%. Foliage protection was good on the Foray 48B treated 

plots (treatment 6) with an average of 19%. The means of treatments 1, 2, 

3, 4 and 5 were 50%, 64%, 61%, 57% and 71% defoliation; all were higher ^ 

than the check plots. 

Egg mass counts before and after the spray applications are given in ,™ 

Table 5 along with the percent change. Four of the check plots remained j 
unchanged, two increased slightly and one increased by 148%. Reductions 

in egg mass numbers were good in all treatments except treatment 4 

(emulsifiable oil at 2.5 L/ha). When the check plots and 6 treatment "H 
plots were averaged and population reductions due to treatment calculated \ 

using a modified Abbott's formula, the reductions for treatments 1, 2, 3, 

4, 5 and 6 were 84, 85, 73, 41, 75 and 97% respectively. -*, 
i 

Discussion and conclusions 

Applications of NPV on gypsy moth in 1988, 1989 and 1990 were on "] 
predominantly first instar larvae. This year larvae were predominantly in • 

their second instar at the time of the first application and considerable 

numbers of third instar larvae were present in some plots by the time of ^ 
the second application, 3 days later (Table 3). Larvae were larger and ; 
took longer to die resulting in unacceptable defoliation of oak in all the 

virus treated plots. The Foray 48B killed larvae quickly and foliage „_ 

protection was good. Defoliation estimates were only from oak in the | 
virus treated plots. Defoliation of other species was light and the 

overall appearance of the plots was not as bad as the figures from oak 

(the most susceptible species) indicate. It is evident that timing of "* 
gypsy moth virus applications is extremely critical and for optimal 
results larvae should be mainly in their first instar when sprayed. 

Population reductions were impressive in the two treatments utilizing \ 

the molasses and Orzan formulation. The emulsifiable oil formulation at 

5.0 L/ha which gave excellent tesults in 1990 was not as good in 1991 and 

at 2.5 L/ha was unsatisfactory. Rhoplex B60A was not used in this tank j 

mix in 1990 and it may have caused foaming problems this year which : 
detracted from the deposit and subsequent infection of gypsy moth larvae. 

USDA Forest Service colleagues applied the same treatments 1 and 2 on I 
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volu^L '/lihia d°S?ge 2*5X l6SS than treatraent 1 «* « application volume almost 4X less than treatment 1, should be the recommended 
treatment because of the considerable savings involved. enaea 

, T5? JJtter'of an easy-to-handle, ready-to-use formulation for viral 
insecticides remains to be resolved and is a top priority The ««ii.!i. 
Orsan and Rhoplex tank mix is totally unsuitable for c^erJa! £ ' 
There is some doubt about future availability of Dipel 176 blank carrier 
vehicle and its performance this year was disappoin?ing compared tVl9W. 

i 5Ufthnf maj°f probleB is the lack of a commercial source of either 
mt?er£l°h ^ff^1""* U< W h°Ped that Espr0 Inc« vould Provide material but this company is no longer interested in the forestry market 
Rumours are constantly circulating about companies planning" mark" 
viral insecticides, but it is evident that a commercial produc 
be available for 1992 and probably not for 1993. 

*.»JJ1S na^rfk ¥as £u?ded» ln P"1' by the Ontario Ministry of Natural 
Resources and, in part, by the USDA Porest Service. neural 

r 
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USE OF LECONTVIRUS IN 1991 AND A FIELD TRIAL 

WITH A WETTABLE POWDER FORMULATION 

A report to the 19th Annual Forest Pest Control Forum 

(Ottawa, Ontario, 19-21 November 1991) 

J.C. Cunningham 

Forestry Canada 

Forest Pest Management Institute 

P.O. Box 490 

Sault Ste Marie 

Ontario 

P6A 5M7 

These data are preliminary and must neither be published nor cited without 

the permission of the Director General of FPMI 
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Use of Lecontvirus in 1991 and a field trial 

vith a vettable powder formulation. 

J.C. Cunningham 

Summary 

Ontario Ministry of Natural Resources staff in 6 districts treated 55 

plantations vith a combined area of 722 ha using Lecontvirus applied from 

the ground and Quebec Department of Energy and Resources in one district 

treated 5 plantations vith a total area of 22 ha. 

A vettable povder formulation of Lecontvirus vas applied on 4 ha vhen 

larvae vere in their third and fourth instars. The virus vas slov acting 

and some pupation occurred in the treated areas. It vas concluded that 

larvae vere too advanced for a successful Lecontvirus treatment. 

Operational sprays 

Lecontvirus (nuclear polyhedrosis virus) vas supplied as an 

emulsifiable oil formulation to Ontario Ministry of Natural Resources 

staff in 6 districts and Quebec Department of Energy and Resources staff 

in 1 district. A total of 60 plantations vith a combined area of 744 ha 

vere treated (Table 1). Use in Espanola District includes 4 plantations 

(50 ha) treated by E.B. Eddy Forest Products staff. 

Table 1. Lecontvirus applications in 1991 

Quebec Hauricie-Bois-Frances 5 22 

Total 60 744 

399 



Experimental application of a wettable powder formulation 

The emulsifrable oil formulation, although convenient to use, has a 

poor shelf-life and unused, formulated material cannot be stored from one 

year to the next. Hence substantial amounts of Lecontvirus are wasted. A 

vettable powder formulation of Lecontvirus was developed at the Forest 

Pest Management Institute and field tested in red pine plantations in 

Espanola District, 8 km north of Massey. 

No suitable site for this test could be found close to Sault Ste Marie 

and it was 17 July before a site was identified. By this time, 392 of 

larvae were in the third instar and 61% in the fourth instar. The virus 

was applied with a back-pack mistblover on three plots (Table 2). Dosage 

vas 10 polyhedral inclusion bodies (PIB)/ha and emitted volume 20.0 

L/ha. .The red pine trees had been planted in 1988 and were 0.5 to 1.0 m 

tall. Trees selected for monitoring the efficacy of the spray had one 

savfly colony per tree. Originally 50 trees were selected in the three 

treated plots and one check plot, but some had to be discarded because 

they were totally defoliated and the insects moved to other trees. 

Table 2. Plots used for Lecontvirus W.P. trial in 1991 

Plot Area No. of trees 

(ha) monitored 

Check A 0.5 43 

Plot B 0.5 44 _ 

Plot C 2.5 48 ! 
Plot D 1.0 50 

Colonies were examined at 3 to 5 day intervals until 35 days ~~ 
post-spray when monitoring vas discontinued. Colonies were scored as 

healthy, diseased, dead and pupated (disappeared). Results are summarized 

in Table 3. -

The results vere not entirely satisfactory. Damage to the small trees 

vas extensive. The vettable povder formulation of Lecontvirus did infect _ 

redheaded pine savfly but vas slov acting vhen applied on third and fourth 

instar larvae. At 35 days post-spray, mortality due to virus vas 86.4, 

66.7 and 90.OX in the three treated plots (Table 3). By this time 88.4% 

of colonies in the check plot had pupated compared to 13.6, 29.1 and 8.OX ~~ 

in the 3 treated plots. 

This test emphasizes the fact that timing of virus applications is — 

critical and on this occasion larvae vere too far advanced for effective 

control vith Lecontvirus. This test vith vettable povder should be 

repeated on first and second instar larvae in 1992. Additionally, the __ 

plots treated in 1991 should be re-examined to determine if the virus has, 

in fact, carried over from one generation to the next and alleviated the 

savfly problem in these plantations. 
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Introduction 

Critical to the success of tree improvement programs in seed 

orchards is the use of data obtained from progeny (genetic) tests, 

in these tests, the performance of a clone or family is evaluated 

by measuring tree height and other parameters such as form and 

wood quality. Currently, the damage caused by the white pine 

weevil, Pissodes strobi (Peck), is one of the most serious 

impediments to evaluating tree height and form in progeny tests in 

Canada. 

Generally, options for the management of white pine weevil 

management are limited and have had variable success. Clipping and 

disposing infested leaders has been used, but obviously, this 

technique is undesireable when tree height and form must be 

measured. The application of chemical insecticides has generally 

produced inconsistent results and has been attributed, post hoc, 

to poor spray coverage, lack of persistence, or late timing (de 

Groot 1985). 

In our previous report (de Groot e_t al. 1990), we reported 

that single leader applications of methoxychlor and permethrin 

with backpack sprayers were effective in reducing leader damage by 

the weevil. In this report, we examine the effect of timing of 

applications with backpack sprayers and the use of mistblowers on 
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the efficacy of methoxychlor and permethrin treatments. 

Materials and methods ^ 

Timing trials. A jack pine plantation in Hurlbert Twp, north of I 

Sault Ste. Marie, Ontario, was selected and divided into a 

randomized block design with three blocks, within each block, ! 

four, 200-tree rectangular-shaped plots were established ca 50 m h 

apart. Each plot was randomly assigned to 'early treatment', 'mid 

treatment', 'late treatment' or 'untreated control'. Each plot was ^ 

split in half, with each 100 tree half separated ca. 5 m apart, 

and each half randomly assigned to either methoxychlor or ' 

permethrin, except the untreated control. The site was visted on ™ 

4, 8 and 17 April, 1991 to assess weevil emergence. The first ' 

applications (early treatment) of methoxychlor at 1.0 Kg Al/ha and ^ 

permethrin at 70 g AI/ were made on 18 April. Calibrated Solo back 

pack sprayers, equipped with flat fan spray nozzles and pressure | 

regulators, were used to apply the insecticides to the leader of 

each tree. 'Hid' and 'late' treatments were made on 25 April, and ; 

8 Hay, respectively. Each block was sprayed with both "H 

insecticides, before the next block was treated. On each spray 

date, the percentage of leaders with feeding punctures and eggs j 

were calculated (Table 1). Tree leaders were examined 26-28 August 

(after most brood adults had emerged) and categorized as destroyed I 

or healthy. For each treatment, the proportion of destroyed and n 
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healthy leaders were calculated and compared to other treatments 

to assess efficacy (pooled data, chi-square test, alpha « 0.05). 

Mistblower trials. A jack pine progeny test in Mandamin Twp, north 

of Hassey, Ontario, was selected and divided into a completely 

randomized design with 12 rectangular-shaped plots. Three plots 

each were assigned to one of the four treatments: methoxychlor 

(1.1 Kg Al/ha), permethrin (140 g Al/ha), permethrin (70 g Al/ha), 

or untreated control. Plots were separated by at least 10 m. 

Within the centre of each plot, 200 hundred trees were selected 

for damage appraisal. Insecticides were applied with a Solo Port 

423 backpack mistblower equipped with a standard nozzle at a 

volume of 29 L/ha along alternate rows of trees. The permethrin 

(140 g Al/ha) plots were treated on the evening of 3 Hay, but due 

to inclement weather, the other two insecticide treatments were 

delayed until the 8 Hay. Leader-clipping in the progeny test was 

not possible; therefore, to assess leader damage at the time of 

spray application, 30 and 60 leaders were caged in the untreated 

portions of the site on 3 Hay and 8 Hay, respectively. Leader 

damage was categorized as destroyed or healthy on 16 September, 

and the efficacy of the treatments assessed as above. 

Results 

Timing trials. All three spray timings of methoxychlor and 
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permethrin significantly reduced leader damage by the white pine 

weevil (Table 1). Applications of both insecticides before egg I 

laying has begun (Table 1), provided the best level of leader ""j 

protection. 

i 

Nistblower trials. Leader damage by the weevil was significantly 

reduced by mistblower applications of all three insecticide ! 

treatments (Table 2). Leader protection by applications of n 

permethrin at 140 g Al/ha and methoxychlor at 1.1 kg Al/ha were 

not significantly different, but both provided better protection H 

than permethrin at 70 g Al/ha. None of the leaders cagged 3 May 

were subsequently destroyed by the weevil, and less than 2% of the ! 

leaders caged on 6 Hay were destroyed. 

Discussion 

The combined results of this and bur previous study (de Groot et 

al. 1990) clearly demonstrate the effectiveness of leader 

treatment with permethrin and methyoxchlor to significantly reduce 

damage by the white pine weevil. Insecticide applications made 

before significant egg laying begins, approximately 2 weeks after 

the first weevils emerge, will provide excellent leader 

protection. 
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Table 1. Pre-treatment and post-treatment jack pine leader damage 

by the white pine weevil after direct leader treatment with 

permethrin and methoxychlor in a plantation, Hurlbert Twp., Ontario 

Pre-treatmenta Post-treatment 

% leaders with 

Feeding 

Treatment Date Insecticide Punctures Eggs 

% leaders 

Destroyed 

'Early' 18 April Permethrin 

Methoxychlor 

'Mid' 25 April Permethrin 

Methoxychlor 

'Late' 8 May Permethrin 

Methoxychlor 

Untreated 

31.0 

43.0 

0.0 

0.0 

72.0 53.0 

0.0 a 

0.0 a 

1.0 a 

0.3 a 

3.7 b 

3.0 b 

16.8 c 

<w!^l 

PJH5 

a 90, 100, and 100 leaders collected 18 April, 25 April, and 8 May 
respectively. 

Values are based on 300 and 600 leaders from each treatment, and 

the untreated control, respectively. Values followed by the same 

letter are not significantly different, Chi-Square test, P<0.05. 
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Table 2. Jack pine leader damage by the white pine weevil after 

mistblower treatment with permethrin and methoxychlor in a progeny 

test, Handamin Twp., Ontario 

Treatment Percent leaders destroyed8 

Permethrin (70 g Al/ha) 3.0 b 

Permethrin (140 g Al/ha) 1.3a 

Methoxychlor (1.1 Kg Al/ha) 0.8 a 

Untreated control 9.0 c 

Values based on a sample of 600 leaders in each treatment; 

values followed by the same letter are not significantly 

different, Chi-Square test, P < 0.05. 
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Foray 48B Applied Late Expressly to Conserve Larval Parasitoids: A 

Summary of the 1991 Results 

B. Cadogan, V. Nealis, K. van Frankenhuyzen, 

R. Scharbach, R. Wilson 

In 1991 a research trial was conducted in N.W. Ontario to investigate if B.t. applied later 

than usual permitted better survival of the spruce budworm larval parasitoid Apantales 

fumiferanae and how this lateness impacts on the product's efficacy against spruce budworm 

Choristoneura fumiferana (Sbw). 

This report presents preliminary results of the strategy's efficacy in the 1991 trial. 

We used three rectangular 60 to 75 ha blocks in a spruce - fir forest @45km north of 

Dryden. Two blocks were designated for B.t treatments and one as an untreated block. Sixty 

balsam fir (Abies balsamea) and sixty black spruce (Picea mariana) were randomly chosen in 

each block as sample trees and the spruce budworm populations were sampled before and after 

each spray. 

Foray 48B (Novo Nordisk Bioindustries CT.) was the B.L used and was applied undiluted 

at 30 BIU (2.41)/ha. One treatment considered to be timed as regular, targeted fourth instar 

budworm while the later treatment was applied after the parasitoids had largely emerged from 

their hosts.This coincided with sbw larval development at peak fifth instar. 

The aircraft used to apply the Foray was a Cessna 188 Agtruck, fitted with four AU4000 

rotary atomizers [Micronair Ltd, Berabridge U.K.] with blades pitched at 30°. The aircraft flew 

at 160 kph approximately ten metres above the forest canopy and used 45 metre flight lane 

separations. 

Results 

Research from the 1990 trials showed that with a later than usual B.t. application, a 

significantly higher number of the sbw larval parasitoids survived than when B.t. was applied to 

target fourth instar sbw. However, those results also showed that when the sbw populations were 

high (>50 branch), neither regular nor late B.t applications adequately protected foliage. 

Parasitization 

The research in 1991 was conducted with moderate Sbw populations (Table 1) and the 

preliminary results show clearly that Foray 48B does not impact negatively on A^ fumiferanae. 

Nevertheless, it is evident that a higher percentage of parasitoids survived the Mater-than-usual' 

spray than survived the 'regularly timed' application (43% vs 20.8%) (Fig 1). 
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Sdw Population Reduction 

Results presented in Table 1 show that Foray 48B when applied 'later-than-usual', 
suppressed Sbw populations better than when it was applied early, and this was evident on both 
balsam fir and black spruce. 

Generally, the prespray Sbw populations were higher on balsam fir then on black spruce; 
concoraitantly, lower population reductions were observed on black spruce. If, as suggested, B.t 
is more effective against low Sbw populations than against high ones, these data suggest that'host 
species might be influential in determining a product's efficacy. 

Defoliation 

We hypothesized that i) the 'regular' spray would have been applied too early to 
effectively protect black spruce, ii) the later application would be well timed to suit the 
development of that species' foliage, and iii) it would be too late to adequately protect balsam 
fir. 

The data from this study indicate that both 'regular' and late applications provided very 
good foliage protection on both host species (Table 1). The data however do not support the first 
hypothesis but gives some credence to the third hypothesis. 

These overall preliminary results show that if Sbw populations are moderately high, a B.t. 
spray that is applied after the larval parasitoids have largely emerged from their hosts, will 

enhance the survival of A. fumiferanea and can still effectively control Sbw without incurring 
significant defoliation to the host tree. 

Thus a strategy that employs a late B.t application should be seriously considered for 
operational use. 
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Table 1. Efficacy of Foray 48B applied undiluted at 30 BIU (2.41) to control spruce budworm 
Dryden 15191. 

* & ** Taken 1 to 2 days before the regular and late sprays, respectively. 



Figure 1. Apantales fuiniferanae parasitism of Sbw in blocks sprayed a) early and b) late 

with undiluted Foray 48B at 30 Biu/ha. c) shows parasitism in the control 

block. Drydenl991. 
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AN EVALUATION OF THE SPREAD AND EFFECT OF AN NPV 

EPIZOOTIC IN A POPULATION OF 

BALSAM FIR SAWFLY IN NEWFOUNDLAND IN 1991 

RJ. West1, J.C. Cunningham2, D.S. Durling2 and M.B.E. Cunningham2 

Forestry Canada 

'Newfoundland and Labrador Region 

2Forest Pest Management Institute 

November 12, 1991 

Branches of balsam fir infested with eggs of balsam fir sawfly were sampled near Bay 

d'Espoir, Newfoundland in February 1991 and sent to FPMI. Some larvae hatching from these 

eggs subsequently became infected with nuclear polyhedrosis virus (NPV) and died. We 

concluded that NPV was in the Bay d'Espoir area and undertook a small study to monitor and 

determine the impact of the epizootic on a balsam fir sawfly population. 

The objectives were: 

1. To determine rates balsam fir sawfly larvae became infected with NPV. 

2. To determine the seasonal decline in numbers of balsam fir sawfly larvae. 

3. To determine severity of defoliation by the balsam fir sawfly. 

Methods 

The field site was a thinned area of regenerated balsam fir near Bay d'Espoir. The fir 

was severely defoliated by the balsam fir sawfly in 1989 and 1990. Four plots of 5 trees about 

2 m in height were used. The distance between trees was about 5-10 m and the distance between 

plots was about 500 m. 

Rate of infection The rate of infection was determined by sampling larvae once a week 

throughout the larval period. Five larvae (if available) were taken for each sample and shipped 

to FPMI to determine the presence of NPV in the midgut cells of larvae. The presence or 

absence of dead larvae exhibiting signs of virus infection was noted for each tree when samples 

were taken. 
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Population reduction The number of colonies and number of larvae per colony (for a maximum 

of 5 colonies) on each of two 45-cm branch tips in the top, mid and bottom crown of each tree 

was recorded weekly from the time of hatching. The average number of larvae per colony was 

multiplied by the number of colonies to obtain an estimate of the number of larvae per branch. 

Defoliation assessment The defoliation on the branches observed above was assessed weekly 

to the nearest 10% beginning one week after hatching was first observed. A cursory whole-tree 

estimation of defoliation to the nearest 10% was made on August 27 after the larval feeding 

period ended. 

Parasitism Sixty pupae collected on August 27 from drop cloths placed beneath 4 infested 

balsam fir trees on August 5 were retained for rearing to determine the incidence of parasitism. 

Results 

Balsam fir larvae began to hatch during the week of July 15. Dead larvae exhibiting j 

signs of virus infection were first observed in the field during the week of August 5. The 

incidence of NPV infection in larvae averaged 0 % on July 23, 25% on July 30,14% on August « 

5 and 52% on August 15 (Figure). ] 

Larval numbers were very high by July 23 averaging 48 per 45 cm branch tip, but did 

not decline appreciably until August 15 when only an average of 1 larva per branch tip was m 

observed (Figure). In addition to viral infection, starvation and heavy rain may have affected j 
declines in larval numbers. 

Defoliation of year-old foliage averaged 27% by July 23, 58% by July 30, 71% by 1*1 

August 5 and 78% by August 15 (Figure). Defoliation of current-year foliage was noticeable ! 
by August 15, but averaged under 10% (Figure). Whole-tree defoliation estimates made on 

August 27 disclosed that 83 % of year-old foliage and 11 % of current-year foliage were damaged ^ 

by the sawfly. ; 

Only 45 % of the pupae emerged as adults. Fifty-four chalcids and one ichneumonid adult 

emerged from the remaining pupae. "1 

Conclusions 

The presence of NPV prior to larval feeding in a stand of balsam fir infested with the 

balsam fir sawfly did not prevent damaging levels of defoliation. NPV, however, was 

considered a major factor in the collapse of balsam fir sawfly in the Bay d'Espoir area in 1991. 

Inoculative releases of virus, while not likely to provide immediate protection, may have a long-

term benefit if applied in the first or second year of a balsam fir sawfly outbreak. 
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FIRST AND SECOND YEAR EFFECTS OF ACECAP* IMPLANTS 

AGAINST CONE INSECTS OF BLACK SPRUCE 

R.J. West1 and K.M.S. Sundaram2 

Forestry Canada 

'Newfoundland and Labrador Region 

forest Pest Management Institute 

November 15, 1991 

Abstract 

Acephate (0,S-dimethylacetylphosphoramidothioate) implanted in trunks of black spruce, 

Picea mariana (Mill.) B.S.P., trees in the fall, three weeks before female bud flush, and at 

female bud flush reduced insect damage to cones and increased seed yields for one year. 

Second-year effects included reduced insect damage, but without increased seed yields. In the 

second year cones from trees treated at bud flush had the least insect damage and the highest 

residues of acephate and its toxic metabolite, methamidophos. 

Resume* 

Effects des implants d'ace*phate sur les insectes des cdnes rgpinette noire: L'implatation 

d'acephate (N-Ace'tylthiophosphoramidate de O,S-dime"thyle) dans les troncs d'epinette noires, 

Picea mariana (Mill.) B.S.P., durant l'automne, trois semaines avant I'eclosion des bourgeons 

femelles et a l'&losion des bourgeons femelles a rgduit les dommages causes aux cdnes par les 

insectes et augments la production de graines durant un an. La deuxieme annde, on a 

observe'une reduction des dommages dus aux insectes, mais aucune augmentation de la 

production de graines. Durant la deuxieme annee, ce sont les cdnes des arbres traits au moment 

de l'eclosion des bourgeons qui ont montre" le moins de dommages attribuables aux insectes et 

le plus haut taux de rgsidus d'acephate et de son metabolite toxique, le methamidophos. 
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Introduction 

Stem implants of acephate (O,S dimethylacetylphosphoramidothioate)(ACECAPSw, 
Creative Sales Inc., Fremont, NE) have reduced insect damage to several conifers. Advantages 

of stem implants include minimal insecticide use and little environmental impact; only selected 

high-value trees are treated and non-target plants are not affected. Stem implants are also 

portable and practical to use in remote areas and could protect 'plus' trees. 

We report here the results of a study which evaluated the first- and second-year effects 

of ACECAP implants against black spruce cone insects. Implants were made in the fall, three 

weeks before female bud flush and at female bud flush. Levels of insecticide residues in 

immature and mature cones collected from treated trees are reported. 

Methods 

The field site was located within the Taylor's Brook watershed in western Newfoundland. 

Black spruce trees were selected on the basis of uniform size and averaged 7 m in height and 

12 cm in dbh. Three groups of trees were implanted with ACECAPS: the first group on 20 

October 1988, the second on 17 May 1989 and the third on 7 June 1989 when female buds were 

flushing and just past their receptive stage. A fourth group of trees was not treated and served 

as a control. 

A set of 5 cones was sampled from each tree on 5-6 July and 28-29 August in 1989 and 

4-5 July and 29 August in 1990 to determine residues of acephate and its toxic metabolite, 

methamidophos (O,S-dimethyl phosphoramidothioate). Residue data were transformed by logI0 

(x + 1) to stabilize the variance and treatments were compared with Duncan's (1955) multiple 

range test. 

All cones remaining on the treated and untreated trees were collected on 28-29 August 

1989 and 29 August 1990. Two sets of cones were randomly selected from these collections to 

determine the incidence of damage by insects and the effect of treatment on seed extraction and 

germination. One set was examined for external damage, then bisected and checked for internal 

damage. The second set was examined for external damage, processed as described above to 

extract seed, then bisected and checked for internal damage. Data from both sets were pooled 

for analysing the incidence of damage to cones each year. 

Results 

Residues 

Residues of acephate and methamidophos were detected in all samples from the treated 

trees and absent in the controls. Mean residue levels in cones in August were two to three times 

lower than those in July in 1989; a larger seasonal drop was observed in 1990 when residue 

levels in August were about 10-fold less than those in July. Mean levels of acephate were 

similar in August 1989 and July 1990 and levels of methamidophos were higher in July 1990 

than in August 1989. With the exception of the low levels in August 1990, levels for both years 

ranged from 0.17-0.78 ppm for methamidophos and 0.82-4.04 ppm for acephate. 

r^ft 

420 



p^ 

Residues of methamidophos and acephate were significantly lower in July 1989 for trees 

implanted in May, but were not significantly different in August 1989. Residues of 

methamidophos in 1990 were not significantly different in July, but were significantly higher in 

August for the trees implanted in June. Residues of acephate in 1990 were significantly higher 

in July for trees implanted in June and significantly lower in August for trees implanted in 

October. 

Incidence of insect damage 

In 1989, the mean incidence of overall insect damage was not significantly different 

between ACECAP treatments and ranged from 10 to 15%, but the control at 45% was 

significantly higher than the ACECAP treatments. In 1990, the mean incidence of overall insect 

damage was significantly higher at 31% for the control than for the ACECAP treatments which 

ranged from 9% for the trees implanted in June to 19% for the trees implanted in October. 

Trees implanted in June had significantly less overall damage than trees implanted in October. 

Mean incidence of damage by cone maggots was 2% or less for the ACECAP treatments 

and significantly lower than 14% for the control in 1989. The mean incidence of cone maggot 

damage in 1990 was 15% for the controls and for the ACECAP treatments ranged from 5% for 

the trees implanted in June to 11% for the trees implanted in October. Differences were 

significant between the control and the ACECAP treatments made in May and June but not the 

control and the ACECAP treatment made in October. 

Mean incidence of spruce cone axis midge in 1989 ranged from 1 to 7% for the 

ACECAP treatments and was 13% for the controls but these differences were not significant. 

In 1990 the mean incidence of the axis midge was 3% or lower for the ACECAP treatments and 

control and any differences were not significant. 

Other insects present in 1989-90 included the spruce cone gall midge, the spruce seed 

midge and the spruce seedworm, but at mean incidences of less than 3%. 

Seed yields 

In 1989, an average of 43 to 46 seeds were extracted and 26 to 30 seeds germinated from 

the treated cones, more than the 35 seeds per cone extracted and the 22 seeds germinating from 

the untreated cones. In 1990, about 50 seeds were extracted and about 33 seeds germinated per 

cone for the three treatments and the control. The number of seeds extracted from cones 

collected in 1989 did not significantly differ between the ACECAP treatments but differed 

significantly between each treatment and the control. The number of seeds germinating from 

the 1989 cones did not significantly differ between ACECAP treatments but the May and June 

ACECAP treatments were significantly different from the control. An average of over 4 more 

seeds germinated for the October ACECAP treatment than the control, but this difference was 

not statistically significant. The amount of extracted and germinated seed was not significantly 

different between the ACECAP treatments or any ACECAP treatment and the control for the 

cones collected in 1990. 
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Conclusions 

Implanting ACECAPS in the fall, 3 weeks before female bud flush and at the time of 
female bud flush in the spring significantly reduced insect damage, particularly by the cone 

maggot, and significantly increased seed yields within the year of implant. For the first year, ""j 

the October and May implants had effects similar to the ACECAPS implanted in June. ' 
Therefore ACECAPS can be implanted in the fall as well as the spring allowing crews more 
latitude in scheduling treatments. "*! 

Second-year effects included a significant reduction in overall insect damage for all 

ACECAP treatments and a significant reduction in cone maggot damage for the ACECAP 

treatments made in May and June. Perhaps the low incidence of insect damage in the controls ^ 
in 1990, a good cone year, was a contributing factor. ' 

The presence of methamidophos and acephate residues in cones up to 22 months after „» 

ACECAP implant indicates long-term persistence, although levels were very low by August of j 

the second year. Residues for treatments made at the time of bud burst (7 June) were higher 

than those made on 17 May when buds were beginning to swell. Residue levels in July of the 

second year were the same as those of the previous August and apparently had some insecticidal 
effect because the treated cones had less damage in 1990. 
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FIELD-TESTING STEINERNEMA sp. AGAINST BLACK ARMY 

CUTWORM IN NEWFOUNDLAND IN 1991 

R.J. West and D.S. Durling 

Forestry Canada 

Newfoundland and Labrador Region 

November 6, 1991 

The black army cutworm, Actebia fennica (Taush.) (BAC), is currently controlled well 

by Ambush, a synthetic pyrethroid, but Ambush cannot be applied aerially for environmental 

reasons. As part of a program to evaluate the use of nematodes as an alternative to chemicals 

we conducted a field trial in 1991 to determine if inoculating soil plugs of black spruce container 

stock with entomogenous nematodes prior to planting could be effective in preventing damage 

by BAC. 

Methods 

The field site was located on relatively flat land near Daniel's Harbour which was 

intentionally burned in August 1990. The experimental design was randomized complete block 

with four replicates SO m apart. The distance between treatments was about 10 m within 

replicates. The plantation was not infested with BAC in 1990 or 1991. 

Two-year old black spruce seedlings in containers were inoculated with nematodes in the 

laboratory on June 4, 1991 and planted the next day in the field. Steinemema feltiae "LIC" 

strain was supplied by Memorial University (J. Finney-Crawley), £. carpocapsae "UMEA" strain 

by BioLogic (Box 177, Springtown Road, Willow Hill, PA, 17271), and £• carpocapsae "ALL" 

strain by BIOSYS (1057 East Meadow Circle, Palo Alto, CA 94303). Nematodes were applied 

in 25 ml of distilled water with a syringe to the top of the soil plug of each seedling in the 

following quantities: 

1. £. feltiae LIC (8 000/ml) 

2. S- felMas LIC (800/ml) 

3. £. feltiae LIC (80/ml) 

4. &. carpocapsae "UMEA" strain (8 000/ml) 

5. £. carpocapsae "UMEA" strain (800/ml) 

6. £. carpocapsae "UMEA" strain (80/ml) 

7. £. carpocapsae "ALL" strain (8 000/ml) 

8. £. carpocapsae "ALL" strain (800/ml) 

9. £. carpocapsae "ALL" strain (80/ml) 

10. Control (25 ml of distilled water) 

After planting each seedling was enclosed in plastic screening braced with wooden stakes to 

prevent dislodging by wind and five L4 or L5 feral BAC larvae were placed within each 

enclosure. 
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After one week, BAC larvae present within each enclosure were counted and removed 

for rearing in the laboratory until death or adult emergence. Dead larvae were held at 25°C for 

10 days then dissected to determine the presence of nematodes. The percentage of defoliated 

current and year-old growth on each seedling was estimated to the nearest 10% one week after 

planting. A portable weather station (Campbell Scientific Canada Corp., Edmonton, 

Alberta) was set up at the field site to monitor ground temperature, soil potential as an indicator 

of soil moisture, rainfall and air temperature during the study period. The instruments used to 

monitor soil conditions, 3 cylindrical soil moisture blocks and 3 thermistors, were buried 5 cm 

below the soil surface. 

Results 

During the week BAC larvae were exposed to nematodes maximum daily soil 

temperatures ranged from 6.9 to 14.6°C, minimum daily soil temperatures ranged from 2.7 to 

5.5°C, the maximum daily soil potential ranged from 0.31 to 0.42 bars, the minimum daily soil 

potential ranged from 0.31 to 0.37 bars, and air temperatures ranged from -0.7 to 18.9°C. Rain 

did not fall for the first 4 days and about 1.25 mm fell on each of days 5 and 6. 17.78 mm of 

rain fell on day 7 but this was after BAC larvae were retrieved from the enclosures. 

Some of the enclosures became dislodged due to wind and this allowed 84 of the 200 

larvae to escape. All of the 116 larvae remaining in the enclosures were still alive after 7 days 

and 100 (86%) of these developed to the adult stage in rearing. Twelve of the larvae reared died 

as larvae but only one of these was discovered upon dissection to contain nematodes. This 

individual was obtained from an enclosure which had a seedling inoculated with 8 000 LJC 

nematodes. 

Defoliation data on seedlings in enclosures where more than 1 larva had escaped was not 

used, but data on the other seedlings indicated that there was little defoliation for those seedlings 

which had been treated with 8 000 LIC or UMEA nematodes (Figure). 

Conclusions 

Inoculation of soil plugs with 8 000 infective juveniles of Steinemema feltiae LIC or 

Steinemema carpocapsae UMEA appeared to provide some protection from defoliation by the 

black army cutworm. However, the usable data set was not large enough to conduct analyses 

that would properly compare the efficacy of the nematode strains studied. This experiment 

should be repeated provided that a superior method of containing black army cutworm larvae 

is used. Treated seedlings should also be planted without enclosures in an infested plantation 

to determine if nematodes have a repellent effect. 
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Forest Pest Control Forum -1991 

CONTROL OF SPRUCE BUDMOTH, Zeiraphera canadensis. WITH 

ENTOMOPATHOGENIC NEMATODES IN WHITE SPRUCE PLANTATIONS 

D.C. Eidt, S. Zervos, and C.A.A. Weaver 

In 1989 it was found that a measure of control of spruce budmoth resulted from spraying 

with a mixture of Steinernema caroocapsae and formulated Bt as Futura XLV (1989 

Forum report). The results were published (Can. Ent. 123:379-385), largely to encourage 

more interest in research on nematode sprays. In 1990, using a better designed field 

experiment, the results were repeated even though weather conditions were less 

favorable. It was also determined that Foray 48B worked better than did Futura XLV, and 

that Foray and Futura adjuvants without Bt did not work. It was demonstrated in lab 

experiments that the use of Bt in the mix can extend drying times by as much as one 

hour. Experiments to determine the degree of protection from UV radiation afforded by 

various spray mixes were unsuccessful because the artificial UV source was not 

sufficiently strong. Information from the Atmospheric Environment Service indicates that 

UV radiation is very low by 6 pm in late June, and that clouds afford a little protection. 

Our field results confirm that UV is not a problem under conditions of heavy overcast with n 

high humidity or late in the day near the dewpoint. i 

At the beginning of the 1991 season we determined that three questions needed answers ^ 

before field trials should be undertaken. Can the amounts of water/ha and Bt used in the 

formulations be reduced to an economically feasible level? What larval instars are 

susceptible? At what minimum humidity can spraying be applied? <^ 

Four experiments were set up. These were: (1) a lab experiment to determine drying 

times of sprays containing various concentrations of Bt, (2) lab experiments to determine ^ 

the susceptibility of various larval stages, (3) sequential field sprays to assess the ! 

influence of weather and development stage on control, and (4) a replicated field 

experiment to test four Bt formulations as adjuvants, different concentrations of Bt, and *i 

reduced amounts of water (i.e. reduced spray volume). 

The rate at which Bt had been used in 1989 and 1990 was 125mL of spray /tree or 312L *") 

Bt/ha. To determine how little could be used, branches were sprayed with various ■ 

dilutions in the laboratory and drying times and nematode activity were observed directly. 

It was found that there was not much difference between Futura XLV and Foray 48B and *1 
that drying times were inconclusive because the deposits were inconsistent. However, ' 
dilutions of 1 in 512 and stronger spread well on the foliage and twigs but dilutions of 1 

in 1024 and weaker beaded on the foliage and formed discontinuous deposits on the \ 

twigs. Deposits persisted longest in the twig grooves and at the base of the terminal bud, 

which should facilitate nematode movement because they need something to push ^ 

against for directed movement. As a result of this experiment, the weakest dilution I 
selected for field trials in 1991 was 1 in 512, which at 200L spray/ha is 391mL/ha. 
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It is difficult to determine the susceptibility of the larval stages under natural conditions 
because there are so many variables and only a few combinations are presented during 
one field season. Four trees were sprayed each day from 24 May to 9 June (except 2 
rainy days) using a formulation and method that applied 25,000 £>• carc-ocapsae Us/ tree 
and 12.5L Foray 48B/ha in 800L water/ha. Mortality occurred in all instars. This agrees 
with laboratory observations that E3. caroocapsae can infect all stages with the lethal 
bacteria even though the nematode does not remain in L1 and L2 larvae, nor does it 
reproduce in L3. There was no evident relationship between total mortality or larvae 
presumed infected with drying time, as estimated by direct observation, or with 

temperature and humidity. 

The final field experiment was designed to determine if the concentration of Bt and the 
amount of water could be substantially reduced without loss of efficacy. Bt was used in 
concentrations of 1 in 64 and 1 in 512 and applied at 800,400, and 200L/ha. this resulted 
in six per-hectare rates of Bt: 12.5, 6.25, 3.13, 1.56, 0.78 and 0.39L The number of 
nematodes per tree remained at 25,000 J5. canoocapsae Us/tree (87.5 million/ha) in all 
plots. The Bts used were Foray 48B, which had performed best last year, Futura XLV, 
and, for the first time this year, Abbott's ABG 6171 and Novo's Foray 75B. Foray 75B was 
used at only one rate, 12.5L in 800L water/ha. The 200Uha treatments were applied to 
the trees using a pressure sprayer from a stepladder rather than with a mist blower like 

the other treatments. 

In all treatments, the number of moths emerging was lower than that in the controls. All 
19 treatments except ABG at 3.13L in 200L spray/ha gave reductions in the number of 
moths emerging (E) adjusted for the number of feeding sites (S) on the trees (the E/S 
ratio) (Table 1). Using Tukey's Studentized range test, only Foray 48B at 12.5L in 800L 
water/ha was significantly better than the control (89% reduction). Using the 
Student-Newman-Keuls range test, Futura at 12.5L in 800L water/ha was also better 
(79% reduction). Two of the Foray 48B, the Foray 75B, three of the Futura, and one of 
the ABG treatments gave better than 75% reductions. 

Data on larval infection rates are not yet available. 

Because an industry spokesman considers it impractical to apply more than 100 L 
spray/ha, it is somewhat uncertain where this leaves matters. If the case was overstated, 
and if greater expense of application is acceptable to suppress this pest, which does not 

rebound quickly, more than 100L/ha may be acceptable. 

Work on the pathology of Zeiraphera larvae from sprayed plots by Gary Dunphy at 

Macdonald College revealed several complications. It is now apparent that mixed 

Bt-Xenorhabdis infections can occur and that dead non-melanized larvae have been 

found with no sign of Xenorhabdus in the blood. Either Xenorhabdus sequesters in 
tissues where it cannot be detected (like malaria plasmodia), or other pathogens can 

inhibit melanization, or both. This presents problems in detecting Xenorhabdus using Dr. 
Dunphy's phenoloxidase assay (the DOPA test). The problems could not be investigated 

further because wild, unsprayed Zeiraphera larvae were no longer available. 
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Although 1991 work on formulations and the DOPA test are not yet complete, it appears ! 
that a field test may now be feasible. That will be decided through consultation with E.G. 

Kettela, the forest industry, and the Insect-Parasitic Nematode Working Group (IPN). It *i 

depends on whether 12.5L Bt in 800L water/ha is still too high or not and what level of I 
control achieved in 1991 would justify a trial in 1992. Certainly the nematode rate is very 

reasonable. Whereas formulation is one of the keys, that work will be pressed. '" 
S 

Table 1 H 

SPRUCE BUDMOTH FOLIAR SPRAYS -1991 

S. carpocaosae. All strain, 25,000/tree, 4 replicates. Analysis by Tukey's Studentized 

Range Test using arcsine-transformed data. 

Type Mia Water/ha E/S % reduction 

t$8} 

Bt 

Ps5l 
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Forest Pest Control Forum -1991 

CONTROL OF THE SEEDLING DEBARKING WEEVIL, Hvlobius congener. WITH 

ENTOMOPATHOGENIC NEMATODES 

D.C. Eidt, S. Zervos, and C.A.A. Weaver 

Field experiments were done in 1988 by treating red pine seedling roots with J5. 

caroocapsae and J3. feltiae. It had been shown that adults are susceptible to infection by 

H, heliothidis in the laboratory, although not highly so. The results of the field experiments 

were difficult to interpret because the adults are mobile and reliable controls were not 

possible. 

Further infectivity tests were run in the laboratory in 1989 and 1990 demonstrating that 

the 3-day LD50 was about 160,000 55. carpocapsae/5 larvae in a standard petri dish test. 

In 1989 and 1990 trees were caged in the field and a known number of beetles were 

introduced into each cage. In 1989 there was an apparent reduction in damage when 

each tree was treated with 1 million S. caroocapsae. Five beetles per cage did not do 

enough damage in the controls to be certain of an effect. In 1990, the experiment was 

repeated using 15 beetles per cage, and a control without added beetles as well as one 

with. This time good results were obtained (Table 1), leading to the conclusion that 

success in the field depended on isolation of treated plantings from outside sources. 

Girdling of >75% is expected to result in death of seedlings. 

In 1991 we treated two entire isolated plantings so that there would be a minimum of 

interference by immigrating beetles. A 2.7 ha site was treated with S, caroocapsae. All 

strain at 400,000 to 410,000 per nS tree; another 2.7 ha site was treated with Umea 

strain at 500,000 per nS tree. Two control sites were 3.4 ha of rS and 2 ha of nS. 

Assessment during the week of 7 October (Table 2) indicated seedling losses of less than 

10% in the two treatments and 37% and 47% in the two controls. The Hvlobius population 

in at least one of the controls was lower than that in both treatments. Ten per cent loss 

is below the threshold where replacement planting is deemed necessary. 

The results of the 1991 field trial confirmed our findings using caged populations in 1990. 

We now believe that there is some potential for this technique, but we do not yet have 

enough confidence to make a recommendation. This depends on a further confirmatory 

field trial in 1992. 
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Table 1 

SEEDLING DEBARKING WEEVIL - CONTROL IN FIELD CAGES, 1990 

roi 

Table 2 

SEEDLING DEBARKING WEEVIL FIELD TRIAL -1991 
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Forest Pest Control Forum -1991 

CONTROL OF THE BLACK VINE WEEVIL, Otiorhvnchus sulcatus. IN NURSERIES 
WITH ENTOMOPATHOGENIC NEMATODES 

S. Zervos, D.C. Eidt, and C.A.A. Weaver 

Forestry Canada - Maritimes Region 

The susceptibility of larvae, pupae, and adults of black vine weevil to S. capocapsae, 
All strain, was determined in vitro and in pots to be very high (Tables 1,2). 
Subsequently the roots of a number of infested grafted bS and jP trees at the NBDNR 
nursery, Island View, were treated by adding suspensions of 100,000 and 200,000 
Us/4L pot (Tables 3,4). Weevil mortality was higher than with lindane and some trees 
grew new roots and developed healthier crowns. As a result of these experiments and 
published results by other investigators involving this species and its sibling, the 
strawberry root weevil, we are prepared to recommend the use of 55. caroocapsae for 

control of these species in forest nurseries. 
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TABLE 1 

MORTALITY OF Otiorhvncus sulcatus EXPOSED TO S. carpocapsae All IN VITRO, 
AND PRODUCTION OF Us FROM CADAVERS 

ca. 10,000 nematodes/insect 

Stage No. 96-h 

mortality 

9 

14 

8 

Mean Us 

11,556 

11,143 

32,000 

f^i 

TABLE 2 

MORTALITY OF ALL STAGES OF Otiorhvncus sulcatus IN 4-L POTS TREATED 

WITH S5. carpocapsae All 

100,000 nematodes/pot 

Tree 

bS 

Jp 

No. 

8 

Mean insects 

per tree 

11 

10-day 

mortality 

70 

45 

Dead insects 

yielding nematodes 

62 

45 
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TABLE 3 

EMERGENCE OF Otiorhvncus sulcatus FROM 4-L POTS OF BLACK SPRUCE 

TREATED WITH S. caroocapsae All 

Emergence of weevil adults checked over 45 days; 10 pots/treatment 

TABLE 4 

PRESENCE OF Otiorhvncus sulcatus AND NEMATODES IN 4-L POTS OF JACK 

PINE 7 MONTHS AFTER TREATMENT WITH S. caroocapsae All 

20 pots/treatment 

Treatment Mean insects Pots with 

per pot nematodes (%) 

Control 14.4 0 

100,000 nemas/pot 4.2 50 

200,000 nemas/pot 2.3 65 

r 
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Human Skin Absorption of Peetloldes Used in Forestry Aerial 
Spray Programsi An Overview 

Rick P. Moody 

Haalth Proteetion Branch, Health and Welfare Canada 

Environmental Health Centre. Ottawa, ON K1A 0L2 

Pesticides can be rapidly absorbed darmally (through tha 

akin) and may exert acute or chronic toxle effaeta to field 

applicators. Research ha a baan conducted In our laboratory 

to determine tha best procedure fox measuring both tha 

degree and rate of skin absorption of pastlcidas. Iha in 

vivo prooadura Involves application of a known amount of 

"C-radlolabelled pesticide to the skin of human volunteer* 

and than measuring tha total amount of radiolabel excreted 

In the urine. Several animal speclae Ca.g. rats and rheeus 

monkeya) have also been tasted as human surrogates. An 
automated In vitro dermal absorption CAIDA) procedure was 

developed in our laboratory for simulating the &£ vivo 

model. The AIDA method employs an isolated specimen o£ skin 

Ca.g. rat, monkey, human) and the environmental conditions 
Ceolar UV lrrodianca, temperature, wind velocity, humidity 

etc.) can be precisely controlled. An overview of tha vivo 
and vitro methods will be presented with refereno* to 

pesticides C«<9> 2,4-D. fenltrothlon. amlnoearb) that hava 

been uaad in Canadian aerial apray programs. Tha possibility 
of DEBT, a commonly used inseot repellent, accelerating 

dermal absorption of these pesticides, will be examined. 
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SU1V1 ENVIRONMENTAL DES PULVERISATIONS DE PHYTOCIDES EN 

MILIEU FOREST1ER AU QUEBEC ■ 1991 

(Rapport prepare pour le 19e Collogue annuel 

sur la repression des ravageurs forestiers) 

Jean Legris 

Ministere des Forets 

Direction de 1'Environnement 

5700, 4* Avenue Ouest 

Charlesbourg (Quebec) 

61H 6R1 

Dans le cadre de ses activites, la Direction de I'environnement evalue I'impact de I'utilisation de 

phytocides en milieu forestier et elle voit a ce que ces produits soient utilises de fagon securitaire 

par les travailleurs. Elle participe egalement a la redaction destructions relatives aux operations. 

Dans le texte qui suit, nous enumerons les principaux travaux realises en 1991 pour assurer le suivi 

des phytocides employes pour la preparation de terrains destines au reboisement et pour degager 

les resineux. 

Au total, 32 729 hectares ont ete traites cette annee. Cette superficie comprend celles de tous les 

travaux realises dans les forets publiques et les travaux subventionnes par le Programme de mise 

en valeur de la foret privee du ministere des Forets. Le glyphosate a ete utilise sur pres de 96 % 

de ces superficies, mais on a egalement fait appel a I'hexazinone et au triclopyr (essais). 

Environ 75 % des pulverisations ont <§te effectives au sol. On a eu recours aux phytocides pour 

degager les resineux sur 28 907 hectares ou 88 % de la superficie totale couverte par les travaux. 

1. GLYPHOSATE 

Plusieurs travaux de suivis des residus de glyphosate dans different substrats ont ete completes 

depuis 1985. Cette annee, nous avons continue de prelever des Schantillons dans les sediments 

d'une mare traitee directement lors d'une pulverisation aerienne, en 1987. Nous avons egalement 

preleve des echantillons de sol et de sediments sur des sites affectes par des deversements 

accidentels de glyphosate, lors de travaux effectues au sol. Certains de ces sites sont visites depuis 

I987. 

Nous avons aussi effectue quelques verifications ponctuelles dans I'eau et les sediments de certains 

cours d'eau presentant des situations particulieres. 

Nous avons preleve quelques echantillons de pollen afin de verifier la contamination possible de 

cette denree alimentaire. Au total, 17 echantillons ont 6te analyses et trois d'entre eux renfermaient 

des valeurs detectables (> 0.05Q (ig/g). Compte tenu de ces donnees, nous prevoyons poursuivre 

Can prochain un suivi afin de mieux cerner les variables susceptibles d'affecter la qualite de ce 
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substrat. Mentionnons a titre conformation que nous avions fait une verification semblable dans !e 
miel, en 1990. Aucun residu detectable (< 0,050 u.g/g) n'avait ete decele dans les sept echantillons 
alors analyses. 

Finalement, revaluation de la derive lors des traitements effectues au sol, avec des rampes agricoles 
conventionnelles ou des pulverisateurs avec Boomjet modifie et par voie aerienne avec avion, a ete 
effectuee en conditions operationnelles. Les resultats de cette etude permettront de preci'ser la 
largeur des bandes de protection a respecter pres des zones sensibles. 

2. HEXAZINONE 

A la suite des resultats obtenus lors des travaux de suivi effectues en 1990, les utilisateurs ont limits 
I'usage de ce produit en 1991. Ces resultats tendaient a confirmer la mobility et la persistance de 
ce produit utilise pour la preparation de terrain. II est toutefois important de mentionner que les 
secteurs etudies presentment une surface decapee et des pentes importantes. Ces conditions 
extremes pourraient en partie expliquer les resultats obtenus. 

Une §tude sur I'exposition professionnelle des travailleurs confiee par le Ministere au Centre de 
toxicologie du Quebec, a aussi influence I'attitude des utilisateurs. On constate en effet des 
differences appreciates du niveau deposition des travailleurs selon le mode duplication utilise. 
Afin de recueillir plus de donnees sur ce sujet, le Centre a poursuivi son evaluation cette annee. 
Ces informations supplemental seront importantes pour statuer eventuellement sur les methodes 
de travail a privilegier. 

De plus, nous avons continue a etudier le comportement du produit. Actuellement, nous suivons 
pres d'une quinzaine de cours d'eau drainant des secteurs traites. Des echantillons d'eau et de 
sediments y sont preleves. Les resultats obtenus juqu'a present indiquent qu'il est possible d'y 
detecter (> 1,0 jug/I) de I'hexazinone dans I'eau jusqu'a 17 mois apres un traitement. Mentionnons 
qu'une bands de protection de 25 metres etait appliquee lors de ces operations effectuees en 1990. 

Nous avons poursuivi notre echantillonnage de I'eau et des sediments dans deux mares exposees 
directement a des applications d'hexazinone en 1990. Dans d'autres secteurs, nous nous sommes 
contentes de verifier ponctuellement I'eau et les sediments. 

Nous avons continue" d'echantillonner le sol a des strates 0-10 cm et 10-20 cm d'un terrain traite en 
1989, avec des pulverisateurs de type BoomJet"0, a des fins de preparation. Cette annee, nous 
avons egalement effectue des prelevements a 50 cm de profondeur. 

Pour computer les donnSes disponibles sur les residus dans la vegetation, un et deux ans apres 
le traitement, nous avons effectue une vingtaine de pr6levements sur des sites traites en 1989 et 
1990. Jusqu'a present, nos resultats indiquent qu'il y a des r6sidus au cours de la saison qui suit 
le traitement, mais qu'ils sont moindres ou meme non detectables I'annee suivante. 

1 

! 
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ENVIRONMENTAL MONITORING OF HERBICIDES SPRAYING IN QUEBEC'S 

FOREST IN 1991 

(Report prepared for the 19th Annual Forest Pest Control Forum) 

Jean Legris 

Ministers des Forets 

Direction de 1'environnement 

5700, 4* Avenue Ouest 

Charlesbourg (Quebec) 

61H 6R1 

As part of its activities, the Direction de I'environnement evaluates the impact of herbicides used in 
the forest and sees that these products are handled safely by workers. It also takes part in drafting 

operating instructions. 

In this report, I shall present the main projects carried out in 1991 to ensure the monitoring of the 

herbicides used in preparing sites for reforestation and for coniferous release. 

In all, 32 729 hectares were treated this year. This includes all the sectors where work was 

performed in public forests and work subsidized by the Programme de mise en valeur de la foret 

privee of the ministere des Forets (the MFO's private woodlot development program). Glyphosate 

was sprayed over nearly 96 % of these areas, but hexazinone and triclopyr (essay) were also used. 

About 75 % of the spraying were ground operations. We used herbicides for coniferous released 

on 28 907 hectares or 88 % of the total area covered by all works. 

1. GLYPHOSATE 

Several projects to monitor glyphosate residues in various substances have been completed since 

1985. This year, we continued to take sediment samples of a pond directly exposed during an aerial 

spraying in 1987. We also sampled the soil and sediments on sites affected by accidental spilling 

of glyphosate during ground operations. Some of these sites have been monitored since 1987. 

In addition, we analyzed a few samples of water and sediments in watercourses that represented 

special situations. 

We took some samples of pollen to verify the possible contamination of this food product. In all, 

17 samples were analyzed and three of them contained detectable glyphosate values (> 0,050 ng/g). 

Given these data, we plan to continue monitoring next year to determine more accurately the 

variables likely to affect the quality of this substance. I might mention, in passing, that we had 

conducted similar tests for honey in 1990. No residue (< 0,050 ng/g) was detected in the seven 

samples analyzed at the time. ' 
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Finally, drift during the treatments applied on the ground with conventional agricultural booms or ' 
modified BoomJet sprayers and by aerial application from aircraft was assessed under operational 
conditions. The results of this study will help specify the width of the buffer zones to preserve near 1 
sensitive areas. 

2. HEXAZINONE 1 

Following the results obtained during the monitoring carried out in 1990, users reduced their 1 
consumption of hexazinone in 1991. These results had a tendency to show the mobility and ; 
persistence in the forest of this product used for site preparation. 

firm 

However, it is important to note that the sectors under study were marked by a great part of its ! 
organic matter removed and steep slopes. These extreme conditions might explain in part the <* 
results obtained. j 

A study on worker exposure to the sprayings, entrusted by the MFO to the Centre toxicologique du 1 
Quebec, also influenced the attitude of users. Indeed, we note significant differences in the level of ] 
work-related exposure according to the mode of application used. The Center continued its 
evaluation this year to gather more data on the subject. This additional information will eventually 1 
be important to decide on the best work method to use. ' 

Moreover, we have continued to study the comportment of the product. We are currently monitoring 1 
about fifteen watercourses draining treated sectors. Water and sediment samples were taken. The 
results obtained so far show that it is possible to detect (> 1,0 u,g/l) hexazinone in water up to n 
17 months following a treatment. I should point out that a 25 meter buffer zone was preserved ! 
during those operations in 1990. 

We continued sampling water and sediments in two ponds directly exposed to hexazinone spraying '■ 
in 1990. In other sectors that had been exposed, we merely took "control" samples in water and . 
sediment. 1 

We continued to sample soil at depths of 0-10 cm and 10-20 cm on land sprayed in 1989 with *i 
BoomJet™" type sprayers used for site preparation. This year, we have also taken samples at a ! 
depth of 50 cm. 

To complete the available data on residues found in plants one and two years following treatment, '] 
we took about twenty samples on sites sprayed in 1989 and 1990. So far, our results show that 
residues were found in the season following treatment, but that these subtances were fewer or even 1 
undetectable next season. 
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Issue 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 
(2) resolutions/statements (attached) were developed and ratified by over 80% of 

the attendees. These two issues were: 

1) The Status of Agriculture Canada's role in protecting Canada's forests 

from introduced pests. 

and 2) The Legal Action threatened by Environment Canada, Atlantic Region 
regarding the use of fenitrothion for spruce budworm control. 

f^f 
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Forest Pest Control Forum 

Steering Committee 

Issues arising from 1991 Annual Meeting ' 

Issue #1: : 

Background: It was noted during the meeting of the Forum Steering Committee, November 18 ! 
1991 that the status of Gypsy Moth throughout Canada was unclear in regard to actions taken 
by Agriculture Canada, Plant Quarantine. It was further noted that the United States Department «■[ 
of Agriculture, Forest Service has expressed dissatisfaction over the lack of efforts taken by ! 
Canadian authorities (e.g. Agriculture Canada) to prevent and/or slow the spread of Gypsy Moth 
in Canada. This lead to a general discussion as to whether Agriculture Canada has the ability n 
to fulfil its mandate to eradicate or at least attempt to prevent the spread of this introduced forest i 
pest. In many provinces Agriculture Canada is not working closely enough with provincial pest 
control bodies. There was general agreement among Forum members that Agriculture Canada H 
is not fulfilling its role in Forestry matters according to its legislated and written mandate and 
that the Forum should bring this to the attention of this organization. The group noted that it 
may be necessary to modify Agriculture Canada's mandate concerning forest pests through "j 
policy and/or legislative means or at the very least adhere to the current mandate to ensure i 
eradication of introduced forest pests. 

Resolution: 

BE IT RESOLVED THAT the members of the Forest Pest Control Forum request a report from 
Agriculture Canada on the status of their role in protecting Canada's forests from introduced 
pests. The members further resolve that a representative from Agriculture Canada be invited to 
speak to this report at the 20th Annual Forest Pest Control Forum to be held in November 1992. 

Moved by Joe Churcher. Seconded by Les Magasi. 
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Issue #2: 

Background: Currently, regulatory authorities within Environment Canada and Fisheries and 

Oceans are participating in a special review of fenitrothion for spruce budworm control. 

Independent of this review, Environment Canada, Atlantic Region are in the process of initiating 

legal action under the Fisheries Act regarding the use of fenitrothion in New Brunswick. Forum 

members were told that these actions were aimed against an operator using fenitrothion for 

spruce budworm control in New Brunswick. The Forum was further told that the operator in 

question has rigidly adhered to label conditions approved by Agriculture Canada and all permit 

specifications put in place by the New Brunswick Department of the Environment. The Forum 

is concerned that threatened legal actions skirt the process of pesticide review. Furthermore the 

Forum objects to this legal process initiated by Atlantic Region because of implications for the 

registration, regulation and use of all pest control products. It was also understood that 

Environment Canada Headquarters did not support this legal action by the Atlantic Region, 

hence there existed considerable confusion among Forum members as to how Atlantic Region 

could initiate such legal action under these circumstances. 

Resolution: 

BE IT RESOLVED THAT the members of the Forest Pest Control Forum support the current 

pesticide registration process (including special reviews) and that the members object strenuously 

to legal action threatened Environment Canada, Atlantic Region regarding the use of fenitrothion 

for spruce budworm control in New Brunswick. Furthermore the members consider such actions 

can only serve to undermine the pesticide regulatory process. 

Moved by Ed Kettela. Seconded by Hubert Crummey. 
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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 i 

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 information concerning 

pest management operations and research. 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.T. 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: 

i) examine the mandate of the Annual Forest Pest Control Forum, ' 

ii) consider a change in the mandate of the Forum, "*) 
i 

iii) 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. «| 
f 

The committee met in May and August 1986 to address the terms of reference and 

prepare a proposed goal and mandate statement 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 1986 National Forest Pest Control Forum are outlined in this 

paper. 

(BJ.fr! 
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1.0 National Forest Pest Control Forum: 

A National Forest Pest Control Forum will be conducted each year under the aegis 

of the Canadian Forestry Service. 

2.0 Goal; 

The 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 Activities 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 application, pestidde and 

silvicultural or other research which would reduce future pest outbreak 

potential; 

5. receive an annual update on forestry pestiddes which are registered and 
pending registration and discuss product by product the gaps preventing full 

registration by Agriculture Canada; 

6. gamer statistical information from each province in a standardized format (to 
be developed federally and agreed to by the provinces) on the operational 

forest pestidde 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 subsequently use as they see fit. 
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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 CFS Headquarters 

Executive Secretary: .FIDS - CFS Headquarters "•] 

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 n 
i 

border-state and federal U.S. pesticide/pest control staff 

federal government survey, research and pesticide regulatory staff 

representatives of the forest industry, both at the organizational and company ^ 

level I 

researchers - provincial government 

- private research labs "1 
- universities and colleges 

. others as approved by the voting membership (e.g. Eastern Spruce Budworm "j 

Council representative, forestry consultants). 

The following will not be invited: "| 

media 

environmentalist groups „ \ 

. pesticide industry representatives. "*) 

6.0 Forum Outputs; 

1 
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 
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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 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 overview of insect/ disease distribution, pest 

management programs, and proposed pest management programs, plus a 

significant treatment of issue statements with recommendations. 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 the federal and provincial 

program assistants (see Section 8.0). 

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 distribution, 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 deb ate 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: 
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, 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. 

1L0 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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Role et mandat du Forum national sur la repression des ravageurs forestiers 

' Le Forum national sur la repression des ravageurs forestiers, cre^ en 1973, est 
la seule occasion, pour tous les spe"dalistes de la lutte antiparasitaire au pays, de 

r se rencontrer pour ̂ changer des renseignements et discuter de leurs programmes 
i en cours et pre"vus. H remplace l'anden Comite" des fonctions semblables, mate au 

sein duquel les provinces etaient peu ou pas repre"sente"es. A l'origine, le Comite" 
P avait pour mission d'e"tudier et de recommander la participation du gouvernement 
I federal a la lutte antiparasitaire et a son financement, durant la fin des anne'es 

1950 et les anne'es 1960. 
f Ces dernieres anne'es, le Forum a permis d'e"changer des donnees sur les 

I ravageurs, la lutte qu'on leur fait et la recherche dans le domaine; il s'agit de sa 
prindpale fonction. 

r Lors du Forum qui s'est tenu a Ottawa du 19 au 21 novembre 1985, les 
I partidpants ont propose" la creation d'un comite" d'e"tude du mandat du Forum, 

car, pour plusieurs d'entre eux, la recontre pouvait et devait §tre plus qu'une 
r stance d'information. Le comite", forme" de B.H. McGauley (MKNO), de L. Dorais 

(MERQ), de G.M. Howse (SCF) et de E. Kettela (SCF), a ensuite e"t£ appuye1 par le 
directeur ge*ne"ral, Services techniques et recherche; d'apres la lettre 

mm (du 17 de"eembre 1985) du gestionnaire du Programme de protection au directeur 

ggnfral, il 6tait charge*: 
(i) d'e*tudier le mandat du Forum annuel sur la repression des 

p ravageurs forestiers; 

(ii) d'envisager sa modification; 

P (iii) si elle est n^cessaire, de faire les recommandations pertinentes; 

(iv) de discuter de la possibility d'gtendre le mandat du Forum a la 
[" recherche sur ram^nagement des v6g6taux et de faire les 

^ recommandations pertinentes. 
Le Comite" s'est recontr^ en mai et en aout 1986 pour e"tudier la question; il a 

r prepare un e*nonc6 qui a &t6 d^battu en 1986 et modifie* en fonction des 
' observations des partidpants. Void done un apercu du rdle et du mandat 

nouveaux. 

I 1.0 Forum national sur la repression des ravageurs forestiers; 
H sera tenu, chaque ann^e, sous les auspices du Services canadien des 

r forets. 

2.0 Obieh 

r Etudier les prindpaux ravageurs, la lutte qu'on leur fait et les questions 
I connexes Outte/pestiddes). 

Le mot "ravageur" est utilise dans son acception la plus large et englobe 

r les insectes, les maladies et les mauvaises herbes; les pestiddes induent les 

I insectiddes, les fongiddes et les herbiddes. 

447 

r 



3.0 Activites: "] 

Les activites du Forum sont les suivantes: 

1. Echanger des renseignements sur la repartition et la progression prevue des 1 
infestations et des maladies importantes au Canada; ! 

2. Passer en revue la lutte antiparasitaire, la surveillance de l'environnement, H 

revaluation des programmes de lutte contre les insectes et les maladies (annee ! 
en cours), les grandes lignes du programme d'epandage d'herbiddes et 

l'apercu des questions relatives au pestiddes; <*\ 

3. Enoncer les mesures de lutte proposees pour la prochaine annee dvile; 

4. Evaluer la recherche actuelle (epandage de pestiddes, pestiddes comme tels, I 
sylviculture, etc.) qui permettrait de reduire les possibilites d'infestations 

futures; -

5. Recevoir une mise a jour annuelle des pestiddes forestiers homologues et en 

voie de 1'etre; discuter, dans chaque cas, des points qui emp€chent leur _ 

homologation complete par Agriculture Canada; 1 

6. Recueillir, de chaque province, des statistiques (presentation normalisee etablie 

par le gouvernement federal et approuvee par les provinces) sur l'usage de "*] 
pestiddes dans les forets (epandage au sol et aerien); 

7. Discuter de questions presses de lutte antiparasitaire et presenter des m 

recommandations dans un sommaire. 

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 partidpants au Forum se serviront pour en discuter I 
ouvertement, avant de passer au vote. Les motions adoptees deviendront les 

recommandations du sommaire que les partidpants pourront ensuite utiliser a leur <™\ 

gre. i 

4.1 MEMBRES DU COMTTE DIRECTEUR: *• 

Representants des services 

forestiers provindaux: - 1 par province (10) ^ 

: 

Representants du Service - 1 par institut (2) 

canadien des for§ts: - 1 par bureau regional (6) «,, 

- 2 de radministration centrale I 

Secretaire de direction: - RIMA - adminstration centrale du SCF «, 
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5.0 Participants invites; 

Pourront participer au Forum: 

- les pre'pose's a la lutte antiparasitaire au palier provincial 

- les fonctionnaires fe"de"raux et provinciaux (same", faune et flore, pgches et 
oce'ans, environnement) 

- le personnel charge" de la lutte antiparasitaire au gouvemement ame'ricain et 
dans les Etats avoisinants 

- les pre'pose's fe"de"raux aux releve*s, a la recherche et a la re"glementation des 
pesticides 

- les repr&entants de 1'industrie forestiere (sode*te*s individuelles et 
regroupe'es) 

- les chercheurs: - des gouvernements provindaux, 
- des laboratoires prive's de recherche, 

- des e"tablissements post-secondaires 

- d'autres personnes, comme approuve" par les membres votants (par ex.: 
repr&entants du Conseil de la tordeuse des bourgeons de l'e"pinette, 
experts-conseils en foresterie). 

N'y seront pas comae's: 

- les xne'dias, 

- les groupes 6cologiques7 

- l'industries des pestiddes. 

6.0 Produits: 

6.1 RAPPORT ANNUEL: 

Le Forum permet l'^change de renseignements. Par consequent, on 
continuera de produire un rapport annuel qui contiendra les exposes Merits 
d6taill& des intervenants, leur nom et leur adresse et un sommaire induant des 
recommandations (voir d-dessous). Chaque membre du comite* directeur en 
recevra deux copies (une catalogued pour la bibliotheque, une pour son usage 
personnel); tous les autres partidpants en recevront une: les invite's absents (voir 
liste, section 5.0) en recevront une Sgalement, s'ils en font la demande par e*crit. 
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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 j 

cours et proposes de lutte antiparasitaire ainsi qu'un enonce des questions et des 
recommandations. II sera remis aux participants et inclus dans le rapport annuel. 

i 

7.0 Fonctionnement; 

Le Forum sera preside conjointement aux paliers federal et provincial H 

(voir section 8.0). 

8.0 Ordre du iour; 1 
i 

Pour le rapport annuel, il faut des exposes detailies des programmes et 

de la recherche en matiere de lutte antiparasitaire. Toutefois, l'ordre du jour sera «j 
rationalise pour allouer plus de temps aux discussions. Le Forum continuera a \ 

durer trois jours (exposes et ateliers), mais on consacrera une demi-journee aux 
comptes-rendus sur la lutte antiparasitaire operationnelle, 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 Stre a propos et brefs, dormer les _ 
grandes lignes et souligner des points de discussion, pour la periode pr6vue a i 

cette fin. 
L'ordre du jour sera etabli par le secretaire de direction, de concert avec 

le representant provincial et celui du bureau correspondant du SCF, soit le I 
ministere des Ressources naturelles de l'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. ' 
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9.0 Lieu; 

Le Forum se de"roulera encore a Ottawa en 1987 et en 1988, mais on 
envisagera slrieusement 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. 

11.0 Budget; 

Le Forum continuera a se tenir sous les auspices du Services canadien des 
for§ts, et les frais accessoires (par ex.: affranchissement, publicastion de comptes-
rendus des rencontres, salle de reunion) seront supports par le gouvemement 

federal. 
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