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NOTICE OF MEETING 
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/ P^'V 
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November 19, 8:30 A.M. 1985 

13th Annual Forest Pest Control Forum 

Sussex Room, 1st Floor 

Government Conference Centre, 2 Rideau St. 

ON BEHALF OF THE CANADIAN FORESTRY SERVICE I WANT TO 

WELCOME YOU TO THIS THE 13TH ANNUAL FOREST PEST CONTROL FORUM. 

I AM CARL WINGET AND I AM DIRECTOR GENERAL OF RESEARCH AND 

TECHNICAL SERVICES OF THE CANADIAN FORESTRY SERVICE. IN THE PAST 

YEAR THERE HAVE BEEN SOME IMPORTANT CHANGES IN THE CFS. AS MANY 

OF YOU ARE AWARE WE NOW HAVE AN ASSOCIATE DEPUTY MINISTER, M. JEAN 

CLAUDE MERCIER. (JEAN CLAUDE REGRETS THAT DUE TO A PRIOR 

COMMITMENT HE WAS UNABLE TO ATTEND THIS YEAR'S FORUM.) IN EACH OF 

THE SIX REGIONAL CENTRES THE POSITION OF DIRECTOR HAS BEEN 

ELEVATED TO THAT OF DIRECTOR GENERAL. EACH OF THESE DIRECTORS 

GENERAL NOW REPORTS TO THE ASSOCIATE DEPUTY MINISTER, M. MERCIER. 

THE DIRECTORS OF THE TWO NATIONAL INSTITUTES, FOREST PEST 

MANAGEMENT INSTITUTE AND THE PETAWAWA NATIONAL FOREST INSTITUTE, 

CONTINUE TO REPORT TO MYSELF, THE DIRECTOR GENERAL OF RESEARCH AND 

TECHNICAL SERVICES. 

AT THIS TIME FEDERAL-PROVINCIAL FOREST RENEWAL AGREEMENTS 

HAVE BEEN SIGNED WITH ALL OF THE TEN PROVINCES. THESE AGREEMENTS 

INVOLVE A TOTAL COMBINED COMMITMENT OF IN EXCESS OF ONE BILLION 
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60 MILLION DOLLARS. THIS MONEY WILL GO TO MANY ASPECTS OF FORESTRY "» 

INCLUDING MANAGEMENT, DEVELOPMENT, PLANNING, EDUCATION, ETC. AND OF 

COURSE PROTECTION. THE FEDERAL COMMITMENT TO A BROADER PROGRAM HAS BEEN 1 

REFLECTED IN A CHANGE IN THE NAMES OF THE SIX REGIONAL CENTRES FROM 

FOREST RESEARCH CENTRES TO FORESTRY CENTRES. I 

I 

THE SPRUCE BUDWORM HAS FOR MANY YEARS, AND STILL CONTINUES TO BE, 

A SEVERE PEST PROBLEM IN CANADA. MORE RECENTLY THE SPRUCE BUDWORM HAS "] 

DECLINED SOMEWHAT; HOWEVER, EXPERIENCE HAS TAUGHT US THAT THESE RESPITES 

TEND TO BE ALL TOO SHORT. THESE LOW POINTS IN BUDWORM POPULATIONS ! 

PROVIDED AN OPPORTUNITY TO STUDY THE BUDWORM AT ENDEMIC LEVELS. THESE ~* 

STUDIES GIVE US A BETTER UNDERSTANDING OF THE CONDITIONS WHICH LEAD TO AN [ 

OUTBREAK. **? 

\ 

UNFORTUNATELY, THERE ARE MANY OTHER PESTS TO DEAL WITH AS WELL AS I 

THE BUDWORM. CURRENTLY WE ARE LOOKING AT MAJOR OUTBREAKS OF HEMLOCK **> 

LOOPER IN NEWFOUNDLAND, JACK PINE BUDWORM AND GYPSY MOTH IN CENTRAL 

CANADA, AND MOUNTAIN PINE BEETLE IN BRITISH COLUMBIA. AT THIS MEETING WE 1 

WILL BE LOOKING MORE CLOSELY AT SOME OF THESE OTHER "MAJOR" PESTS. 

14 ! 



WHILE INSECT DEFOLIATORS ARE OFTEN THE MOST SPECTACULAR FOREST 

PESTS, WE RECOGNIZE THAT DISEASES AND COMPETING VEGETATION ALSO CAUSE 

MAJOR LOSSES AND WE ENCOURAGE PRESENTATIONS ON CONTROL OF THESE PESTS. 

THE ESTIMATED AVERAGE ANNUAL DEPLETION CAUSED BY DISEASES IS EQUAL TO OR 

GREATER THAN THE LOSSES DUE TO THE BUDWORM; HOWEVER, DUE TO THE INSIDIOUS 

NATURE OF MANY OF THESE ORGANISMS WE TEND TO SOMETIMES OVERLOOK THEM. 

A THIRD GROUP OF ORGANISMS THAT ALSO ARE OF INTEREST FROM A 

CONTROL POINT OF VIEW ARE THE INTRODUCED PESTS. WHILE SOME OF THESE 

EXOTICS MANY NOT CAUSE SIGNIFICANT DAMAGE PER SE, THEIR VERY PRESENCE CAN 

BE A THREAT TO OUR FOREIGN MARKETS DUE TO QUARANTINE RESTRICTIONS. THE 

EUROPEAN STRAIN OF SCLERODERRIS CANKER AND THE PINE WOOD NEMATODE ARE TWO 

IMPORTANT PESTS WHO ARE CURRENTLY IN THIS CATEGORY. 

THE "FORUM" AND ITS PREDECESSOR, THE INTERDEPARTMENTAL COMMITTEE 

ON FOREST SPRAYING OPERATIONS, HAS BEEN HELD FOR OVER TWENTY YEARS. IT 

IS INTENDED TO PROVIDE THE OPPORTUNITY FOR REPRESENTATIVES OF PROVINCIAL, 

FEDERAL, AND PRIVATE AGENCIES TO REVIEW AND DISCUSS FOREST PEST CONTROL 

OPERATIONS AND RELATED RESEARCH. ALTHOUGH THE CFS HAS PLAYED THE LEAD 

ROLE IN CONVENING THE FORUM, ITS SUCCESS IN ACHIEVING ITS ROLE IS DUE TO 

THE SUPPORT OF THE VARIOUS AGENCIES THAT ARE REPRESENTED HERE TODAY. 

15 



KB, 

IT IS OUR HOPE THAT THE FORUM WILL CONTINUE TO BE A VALUABLE VEHICLE FOR 

THE TRANSFER OF INFORMATION BY THE FOREST MANAGER AND RESEARCH MANAGER. 

TO ACHIEVE THIS THE FORUM WILL CONTINUE TO ADAPT TO MEET THE REQUIREMENTS 

OF EVER CHANGING PEST SITUATIONS AND CONTROL STRATEGIES. YOUR INTEREST 

AND CONTINUED SUPPORT WILL ENABLE US TO ACHIEVE THIS GOAL. 

THANK YOU FOR COMING. 

16 
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SUMMARY OF IMPORTANT PESTS 

/*?■.* 

Mountain Pine Beetle '[ 

to be th'e hmOSste? T 'T Sin" 19?2> the m°Untain Pine beetle continues "1 to be the most serious forest insect in British Columbia. Infestations ; 
contxnue to be active over more than 760 000 ha from the Internal o"na! 

unsalvageable mortality, the Cariboo Forest Region accounts for 85T of thl ' 
mountain pine beetle loss in B.C. In the other' region^^ based on the ! Ss 
aerial survey, recent faders were mapped over 72 000 ha n Kamloops 13 600 "? 
ha in Nelson, 11 000 ha in Prince Rupert, 5 000 ha in Vancouver and 200 ha ^ 
in Prince George Region. In an effort to increase salvage of beetle killed 

?imb^CePti?U timb6^ the 3nnUal aU°-ble cut has been'doubled in several 
timber supply areas for a 2-year period. Also, the B.C. Ministry of forests 
expended $5 million in 1984 and $7 million in 1985 for road construction 

bark beetles " threat6ned tirab" and ^eatments to reduce the spread of 

p 
88S in n6 lli above the" 
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populations and damage is attributable to a combination of natural factors, 

such as less favorable host habitat at high elevations, limited susceptible 

host material, and heavy mortality of broods after the sudden below normal 

temperatures in October 1984, and to the diligent control efforts by the 

various agencies and companies involved. The mountain pine beetle 

Interagency Committee involving CFS, Parks Canada, B.C. Ministry of 

Forests, B.C. Parks and Alberta Forest Service, met for liaison and 

discussion of control results and proposals. While the recent conditions 

are encouraging the committee recognizes that, given a few years of 

favourable conditions, populations may recover and continue heavy damage in 

susceptible stands. 

In Manning Provincial Park about 250 mature lodgepole pine were 

recently killed in three areas near the eastern boundary of the park. A 

successful interagency control program had reduced the impact from more 

than 5 500 trees attacked in 1981 to less than 40 in 1983-84. A new, small 

infestation in and adjacent to Mt. Robson Provincial Park contains about 

110 recently killed trees. This infestation west of Jasper National Park is 

about 20 km distant from infestations chronic since at least 1968. Single 

tree treatment or removals are expected to be conducted before the broods 

mature. 

Under the mountain pine beetle program of the Canada/U.S. 

Memorandum of Understanding the Border Lodgepole Pine Management Coordina 

ting Group met in western Montana and Idaho for an examination and 

discussion of bark beetle control and stand management strategies including 

scheduled harvesting of high risk stands, small tree harvesting and 

utilization, pheromone trapping and species conversion. A 1986 field trip 

is planned from Kelowna, B.C. with particular attention to bark beetle -

water management concerns. 

Spruce Beetle 

For a third consecutive year the area of mature white and Engelmann 

spruce killed by spruce beetle declined. Although active in all regions, 

most of the 19 250 ha over which spruce beetle activity was mapped 

continues to be in the Prince George and Prince Rupert regions. An 

additional 18 500 ha of previous beetle killed spruce ("grey") were mapped 

in the Prince George Region. Salvage operations and host depletion were the 

major factors in the decline although early, below normal temperatures 

killed up to half the overwintering brood in some localized areas. More 

scattered tree mortality continued in parts of the Cariboo, Kamloops and 

Vancouver regions including the Queen Charlotte Islands. No recent attacks 

were found along the Haines Road in northwestern B.C. after treatment of a 

3-year old infestation associated with road clearing. 

The overall decline trend is expected to continue, although 

localized increases can occur. In four such stands examined in 1985, 127. of 

the trees examined were currently attacked (range 0 to 32%) and in most 

cases populations have reverted to the normal 2 year cycle. Populations 

which infested recent windfall in 1984 in parts of north central B.C. 

should emerge in 1986 and could attack standing mature spruce. Similarly 

increased amounts of 1985 windthrow in some parts of the Prince George 

Region could contribute to population increases in 1987. 
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Douglas-fir TuSB<>rW Moth 

Budworms 

^sterp bu°™"» populations moderately and severely 

im to ^ years of height growth have been lost on the surviving trees 

Blackheaded Budworm 

thS roatUre trees in study plots 
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Egg sampling is currently in progress to forecast defoliation 

levels in 1986. However, based on previous infestations and increasing 

numbers of larvae in beating samples, numerous coastal valleys from Prince 

Rupert to Vancouver could be subject to increasing populations and 

defoliation. 

Western Hemlock Looper 

After defoliating 13 350 ha of old growth western hemlock and 

western red cedar in 1984, populations failed to materialize from the 

overwintering eggs. Larval and egg parasitism had been 51 and 387., 

respectively, in portions of the outbreak in 1983. 

Larch Defoliators 

Moderate and severe defoliation of western, larch stands above 

1 200 m elevation by larch budmoth was widespread in southeastern B.C., 

totalling 10 000 ha, a ninefold increase over 1984. Based on limited 

historical data, populations are expected to continue in 1986 although 

inaccessibility prevented sampling in many areas. 

Following 4 years of larch sawfly feeding in the Nelson Region, 

populations collapsed due to natural parasitism and predation of pupae. In 

a second year of recorded feeding, tamarack in southeastern Yukon were very 

lightly defoliated and healthy cocoons in the duff within the infested 

stands indicate populations could continue in 1986. 

Larch casebearer continued to moderately defoliate western larch 

over a total of about 40 000 ha in the East Kootenay area of the Nelson 

Region, although less severely than in 1984. Larval sampling to forecast 

1986 population levels is in progress with results expected in December. 

With the dry summer needle blights and needle casts were not as prevalent 

as in recent years. More than 3 500 adult Chryocharis laricinellae 

casebearer parasites were released in six infested stands. In the West 

Kootenay and adjacent parts of the Kamioops Region populations remain low, 

attributed in part to parasite releases since 1969. 

Cone and Seed Pests 

Cone crops, although generally light, were slightly better than in 

1984. Overall, cone or seed pests occurred to varying degrees in 807. of 74 

cone bearing stands examined province wide. Major pests included Douglas-

fir cone moths which infested up to 82% of the cones in parts of the Nelson 

Region. A fir cone maggot and a spruce seed moth were common in white and 

Sitka spruces in parts of the Prince Rupert Region and infested up to 727. 

of the Engelmann spruce cones in the Nelson Region. A spruce cone rust 

infected 107. (range 3-187.) of the Engelmann spruce cones in three stands in 

the Nelson Region but was not evident in other regions. Lodgepole pine 

cones examined from the Prince Rupert and Prince George regions were 

virtually pest-free in 1985. 

In the 11 coastal and nine interior seed orchards surveyed in 1985, 

Swiss needle cast was common and light in 8 orchards, Cooley spruce gall 

aphid was common in 10 orchards, balsam woolly aphid occurred on twigs of 
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Black Army Cutworm 

George' T'i **«l.tio».. Previously active populations "n Prin 
George and Kamloops regions declined. Parasites, virus, predation 

population. In 1986. More than 500 n»th» were taken In trials 

lky Tk" "aPS I """ th ;8240000hyi tT" "aPS- In """""" " """ sl"h *™. -» than 240 000 ha „£ forest «ere burned by wild fir. m B.C. In 1985. Such "1 

cut"™ L? ' f°r SPrl" Ul l "86 
Pinewood Nematode 

the B C Vw SpUrCoCteSSMUl ^ ,inf°rmative ^y M°th Symposium sponsored by 
tfte B.C. Plant Protection Advisory Council was attended by 175-200 oeoole 
in Vancouver on November 5. 1Q8S. y people 

— — ~ • ~ -^ ^# ^* ̂ * «« ^ -^ %% m-w m^m V ̂  3 ̂J 

in Vancouver on November 5, 1985. 
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eaiiar*.,. f *" "° eVldence of this nematode in 80 branch or stem samples 
our thi h •**"■"«. dying trees throughout the province during fhis ^ 
our third year of surveys for this pest. However, nematodes which are [ 
bacterial feeding or associates of insects and commonly found in wood 
!3?«k!L across Canada (Aphelenchoides. Cryptaphelenchus. Deladenus, "? 
Acrobeles) were isolated from 11 Lodgepole pine samples, 2 white spruce and I 
1 each of western white pine and alpine fir. 

Gypsy Moth "^ 

\ 

In cooperation with Agriculture Canada, Plant Health and more 
recently the B.C. Ministry of Forests, about 6*000 pheromone traps 7ert ~! 
monitored throughout the province. All those set in forested recreation!! i 
areas by FIDS were negative. The only positive trap catches in 1985 were ?J 
moths in 13 traps near the Chilliwack Forces Base, one at Cultus Lake and ~» 
one near Abbotsford Based on 1984 positive catches and the presence of egg \ 
masses, aerial applications of B. t. had been applied this summer in 
designated areas of Courtenay and Chilliwack. 

r«i, m T° a^c ,?oPulations have not become established in British l 



Experimental Control Projects 

Bark Beetles 

Most control actions against bark beetles involve rescheduling of 

harvest, salvage, single tree cut and burn, trap tree programs, pheromone 

baiting, hazard rating systems and additional access road construction. 

These were mentioned earlier or in the report by the B.C. Ministry of 

Forests. 

In a further evaluation of pine oil to prevent mountain pine beetle 

attack (see 1983 and 1984 Pest Control Forum reports), both the eastern and 

western forms of pine oil were sprayed to drip point on baited and unbaited 

lodgepole pine. With the very light beetle flight in the experimental area 

this year results were not statistically conclusive. None of the treated 

and baited trees were attacked while a few of the untreated, baited trees 

received light attacks. 

A "tree monkey", a self-climbing debarking and delimbing machine, 

is being developed for treatment of mountain pine beetle broods in single 

trees and small groups of infested trees. A prototype is being developed 

under contract with Windsor Machines Ltd. of Vancouver, B.C. and should be 
available for field testing later this fall. 

Field work on a joint Canada-U.S.A. study to evaluate the 

reliability of existing systems for predicting hazard of infestation by 

mountain pine beetle should be completed and analyzed next field season. 

Data from 110 of 150 stands has now been gathered. Also, data from a 4 year 
study of mountain pine beetle dispersal are being analyzed. 

Winter Moth 

After 14 years of defoliation, much of it severe, defoliation by 
winter moth in the Greater Victoria area declined significantly with only 

light feeding on deciduous trees and shrubs in 1985. Parasites (Cyzenis 

albicans, Agrypon flaveolatum) were released 1979-82 and recolonized in 
1985 into areas where parasitism was low. Based on larval collections at 
the 33 release sites in May 1985, parasitism averaged 42% (range 9-68%), 
about the same as the previous year. Cyzenis was by far the most prevalent 
parasite but both appear to have become established. Assessments will 
continue in 1986. 

Spruce Weevil 

The possible manipulation of natural enemies of spruce weevil 
(white pine weevil) is being studied at PFC by: (i) characterizing' the 
natural enemy complex of the weevil in Sitka spruce; (ii) assessing the 
present impact of natural enemies on weevil populations, and (iii) 

investigating methods of supplementing the natural enemy impact, perhaps by 

inundation. Results are progressing to the stage that reports and 
recommendations should be prepared next year. 
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Cone and Seed Insects and Diseases 

A good attractanc has been identified for Douglas-fir cone moth 
Experi^nt, ,„ „„„ being conducted on effects of various actors "£' 

to the control, however, seed germination capacity was reduced slightly. 

'^ ' TT^ reSiStan« of ^0^^ to the fungicides 

red Hter^oc^^ 
s'—ck" A"11*?1"' bl°Ck d"i6" "Uhl" the with 

?: ̂  -»" -^^5-2 Pr 

IW-1* 

of ferbam starting „„„„.. 
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B.C. MINISTRY OF FORESTS SUMMARY OF PEST CONTROL ACTIONS 

Recent funding of the bark beetle control program, and additional 

research and pest control funds provided under the Forest Resource Development 

Agreement (Canada-B.C.) have stimulated forest pest management in B.C. on 

several fronts. New pest management staff have been recruited, and an 

entomologist and pathologist are employed, or soon will be, at each of the six 

regional offices. 

In addition to operations against various pests or pathogens 

described below, regional and branch staff have compiled estimates of 

pest-caused timber losses in all of the provincial Timber Supply Areas. A 

seven volume handbook on pesticide use was completed and will be published by 

the Council of Forest Industries. An intensive, practical, pesticide 

applicators course was developed and is being taught at several centres 

throughout the province. Several symposia, workshops and meetings have been 

organized, or are planned, including mountain pine beetle at Smithers, gypsy 

moth at Vancouver, hemlock mistletoe at Burnaby, insects at Victoria (1986), 

and diseases at Nanaimo (1987). Several information brochures, newsletters, 

posters and other reports have been produced. 

Prepared by J.A. Muir and P.M. Hall, Protection Branch, B.C. Ministry of 

Forests 
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Further, several chapters of the Ministry of Forests Protection 

Manual dealing with pest management are nearing publication. These include 

chapters on bark beetles, root rots, dwarf mistletoes, and administrative 

subjects. Ministry policies dealing with pest management administration and 

use of pesticides have also been approved. 

Bark Beetles 

Bark beetles, notably the mountain pine beetle (Dendroctonus 

ponderosae) and the spruce beetle (D^ rufipennis), continue to be the major 

forest insect pests in the province. Their current status has been presented 

by the B.C. Forest Insect and Disease Survey unit of the Canadian Forestry 

Service. Infestations are expected to remain active in most areas of the 

province as although 1984/85 winter mortality was significant, it was variable 

and large populations remain in many areas. 

C-t?) 

1 

In the 1984/85 fiscal year, $5 million were allocated to increase ^ 

beetle management capabilities. Activities funded under this program include: ■"> 

upgrading or construction of access to facilitate redirection or acceleration 

of cut in priority infested areas; aerial and ground surveys for detection and 

treatment priorization; single tree treatment programs to dispose of isolated 

or small patches of infested trees; purchase and application of aggregating 

semio-chemicals for monitoring and restricting dispersal; and other programs 

directed at specific circumstances. This program is expected to substantially 

reduce the rate of expansion of infestations in selected areas and allow more 

long-term planning to be implemented. This program continued in 1985/86 with 

a further allocation of approximately $7 million. The program is expected to 
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continue for several years which will allow thorough sanitation of priority 

areas. 

Western Spruce Budworm 

Western spruce budworm, Choristeneura occidentalis, has substantially 

increased in the Cariboo and Kamloops Forest Regions. Moderate to severe 

defoliation has occurred in mature and immature Douglas-fir, Pseudotsuga 

menziesii, and there is some concern over potential damage, especially in 

second growth stands where intensive forestry practices have been applied. A 

study is underway to assess the level of damage that can be expected versus a 

number of treatment options. 

Black Headed Budworm 

Extensive defoliation by Acleris qloverana has occurred in the 

Vancouver Forest Region along coastal British Columbia and on the Queen 

Charlotte Islands. These infestations are currently being assessed so that 

control options can be developed. 

Douglas-fir Tussock Moth 

The most recent outbreak of Douglas-fir tussock moth, Orgyia 

pseudotsugata, collapsed in 1984. However, this cyclic pest can be expected 

to defoliate interior Douglas-fir stands again sometime in the next decade. 

The Ministry of Forests, in cooperation with the Canadian Forestry Service,. 

will be implementing a pheromone survey program so that the next infestation 

can be detected at an early stage. Once detected, it is expected that the 

specific nuclear polyhedrosis virus (NPV) will be the principal treatment 
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option. The use of this agent should control tussock moth infestations before 

significant damage can occur. 

The Ministry of Forests has maintained a limited supply of the virus 

produced by the Canadian Forsetry Service. This small stock has been 

significantly augmented by a purchase of 20000 hectare equivalents (at the 

currently registered dosage) from the U.S.D.A. Forest Service. It is expected 

that this stock will be sufficient to deal with future infestations. Any 

registration concerns must be dealt with in the near future. 

Gypsy Moth 

Gypsy moth, Lymantria disoar. is a potential pest of agricultural and 

forest resources. Quarantines on forest products are a major concern. At 

present, the gypsy moth is primarily dealt with in British Columbia by 

Agriculture Canada, Plant Health. The Ministry of Forests is concerned over 

the potential of this pest and has, therefore, cooperated with other agencies 

in expanding the pheromone survey program. Approximately 800 traps were 

placed in forested areas by the Forest Service in 1985. Preliminary results 

indicate that all trap catches were negative. This survey program will be 

increased for 1986. 

White Pine Weevil 

White pine weevil, Pissodes strobi. attacking spruce is a concern-in 

plantations in coastal and interior B.C. Impact and detection surveys have 

been conducted in several forest regions. Also, studies on the efficacy of 

leader clipping are ongoing and a study to determine the benefits of overstory 
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is being planned. 

Dwarf mistletoes (Arceuthobium spp.) 

Operations are ongoing to reduce or eliminate the effects of 

lodgepole pine dwarf mistletoe (A. amerlcanum) and hemlock mistletoe (A^ 

tsugense) in conjunction with harvesting and juvenile spacing (thinning to 

waste). 

A lodgepole stand projection technique, RMYLD, was tested in B.C. and 

results indicated that it would be useful to determine relative effects of the 

mistletoe. Surveys to utilize the technique to determine effects on pine 

stands are being developed, and a limited survey should be initiated soon. 

New demonstration areas to show operational control methods were established 

in southeastern B.C. 

Root Diseases 

Laminated root rot, caused by Phellinus weirii, continues to be a 

major concern in the management of coastal, second-growth forests of 

Douglas-fir. Results of a region-wide survey indicated 10-15* of the area on 

average of 20 to 100 year old stands is already occupied by dead and dying 

(symptomatic) trees, including brush and new regeneration in these infection 

centres. Further work is underway to incorporate the survey results in 

analysis of timber yields and in management plans for the supply areas. 

Surveys for root disease are required in all young forests being considered 

for logging, and treatments such as planting other less-damaged tree species 

and mechanical de-stumping to remove infected roots. 
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An operational trial is underway with a vibrating stump puller 

mounted on an excavator to determine if stumps and roots can be extracted more 

thoroughly and with less disturbance to the soil. 

A FRDA research project with the Canadian Forestry Service is 

underway in interior B.C. to develop site assessment procedures to determine 

root disease hazards on operational areas prone to excessive brush 

competition. A FRDA pest control project will develop root disease survey 

methods using aerial photographs and ground surveys. Both laminated root rot 

and armillaria root disease, casued by Armillaria ostoyae. are of concern. 

In northern B.C., tomentosus root rot, caused by Inonotus tomentosus. H 

is suspected to be widespread in spruce (Picea glauca) stands, but data on 

impact are lacking. A FRDA research project with CFS staff is underway to j 

develop operational methods for surveying pests and pest damage in young 

stands, including root diseases. i 

Deterioration of subalpine fir stands by the western balsam bark 

beetle (Drvocoetes confusus) and, possibly, root rot is widespread in northern **] 

B.C. A survey project to determine the extent of the problem and monitor 

future tree mortality is being initiated. \ 

Annosus root rot continues to be a potential problem. Although borax 

treatment of young, cut stumps has been recommended, the treatment appears 

questionable in many of the wet areas of B.C. Efforts to register zinc 
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' sulphate have been undertaken, but very little progress has been achieved. 

Blackstain root disease could become another serious problem in 

young, spaced Douglas-fir stands, judging from recent reports in the U.S.A. 

and some from a few localities in B.C. A survey of blackstain in young 

I plantations is required to determine the extent and severity of the problem in 

m B.C. 

P Armillaria root disease has been a problem in an interior B.C. seed 

orchard of interior spruce. Excavation and removal of old roots followed by 

I fumigation were recommended and trials will be installed in May or June, 1986. 

Stem Diseases 

T A Ministry-CFS tree breeding project on white pine blister rust is 

underway. Candidate trees are being selected and cones collected for seed. 

m Trials have been established to test branch pruning as a means of 

protecting young white pine trees. Trials also are being established to 

F* determine suitability of white pine as a less susceptible tree species to 

laminated root rot. 

( A FRDA research project is underway by Dr. B.J. van der Kamp, 

^ University of British Columbia, to remeasure permanent sample plots 

' established in young lodgepole pine stands in interior B.C. 

Nursery Pests 

-^ Pest management staff in silviculture are working on several projects 
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to detect, monitor, and control several pests of cones, seeds, nursery 

seedlings and seed orchard trees, including lygus bug, grey mold (Botrvtis 

clnerea), needle diseases, stem rusts and cone rusts. Data are being taken 

for determining efficacy and possible new-use registration of various 

pesticides. 

i ..11'tK 

^"^1 
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ANNUAL REPORT 1985 

Forest Insect and Disease Program 

Alberta Forest Service 

Increased activities in the forest insect and disease program resulted 
from two major developments which occurred in 1985: 

1) The Forest Protection Branch was reorganized to give greater 
recognition to the forest insect and disease problems. For 
the first time in Alberta's history, the Forest Insect and 
Disease Program will be treated as a separate entity with a 
manager reporting directly to the Director of the Forest 
Protection Branch. 

2) Under the Canada/Alberta Forest Development Agreement, an 
expenditure of over five hundred thousand dollars, to be spent 
over the agreement period was approved for forest insect and 
disease programs. 

Both these developments will certainly increase the emphasis of the 
insect and disease problems within the total forest management program. 

During the past summer the overall forest insect problem has not been 
as severe as in previous years. A brief description of the status 
of the main insect problems are as follows: 

1) Mountain Pine Beetle 

With the exception of some limber pine areas skirting the prairie land 
and an isolated forest area east of Waterton National Park, the 
Mountain Pine Beetle population appeared to be declining. According 
to recent surveys, newly infested lodgepole pines are becoming scarce 
both in the salvage area as well as the control zone. The control 
program was continued during the past year but the number of lodgepole 
and limber pines requiring treatment declined by 25 and 20 percent 
respectively. Surveying, monitoring and control costs amounted close 
to one million dollars, similiar to previous years. With further decline 
in the beetle population, we are hoping to decrease activity within this 
program thus reducing future costs. 
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The use of pheromone baited trees for survey and monitoring programs <**, 
was continued as in the past year. A reduced number of baits were 
used. Results of the bait program also indicated that the beetle 
population was declining. 

Logging infested trees in the salvage zone has now been completed. \ 

Most infested stands in the economically accessible area have now been 
logged which reduced the reservoir beetle population in this area. «*) 

The reduction of this population is probably a part of the contributing ; 

factor in the decline of beetle activity in the control zone. 

Increasing activity and spreading of the mountain pine beetles in I 

Mt. Robson Park in B.C. was a concern to the Alberta Forest Service. ' 

Mr. Robson Park is adjacent to Jasper National Park which has many 

susceptible stands of lodgepole pines. Discussions were held with ^ 

the National Parkand B.C. Forest Service and Provincial Park to i 
consider action in this area. Jasper National Park has also had 

problems of importation of infested firewood in the townsite. An «*, 

education program has been initiated to create an awareness of the j 
problem which could occur if there is a beetle outbreak within the 

Park. 
fffl-F.'S 

1 

2) Spruce Beetle 

The spruce beetle outbreak which had affected over 2000 ha during the I 

past few years appears to be subsiding. Last summer's survey program 

indicated very little activity of this insect. Some recent infested ^ 

trees were found but the numbers were few and scattered. The ; 

monitoring program for this beetle will be continued. Use of 

pheromone traps for this program will be considered and possibly 

initiated next year. ^ 

3) Spruce Budworms «*> 

Recent activities of the spruce budworm have been limited to farming 
and urban areas. During the past year an infestation along the Red 

Deer River appeared to be headed towards our forested areas. Increased ^ 
survey and monitoring of these areas was initiated using pheromone 

traps. Results of this program have yet to be completed. 

I 

4) Jackpine Budworm 

For the first time in almost two decades, the Jackpine budworm has been ,-

reported in Alberta. Most of the infestation is in the farming areas 

and resulted in light defoliation. Only one area had signs of moderate 

defoliation. The area affected occurred in a zone 30 to 150 km north ""' 

of Edmonton. Increased surveillance for this insect will be initiated 



as past historic records in other areas indicate that rapid fluctuations 
of the population of this insect often occurs which can possibly 
adversely affect our pine growing stocks. 

5) Forest Tent Caterpillar 

Although there were some locations which had major infestation of this 
defoliator, the overall infestation appears to be continually declining. 
With the exception of the Wapaiti River area around Grande Prairie, 
most of the major outbreaks occurred within the rural farming areas. 

6) Dwarf Mistletoe 

A dwarf mistletoe survey program was initiated in the east slopes 
of the Rockies in conjunction with a five year review of the forest 
management program. This data is to be integrated into the management 
process to set priorities and control future cut sequences. 
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JACK PINE BUDWORM 

1985 - STATUS REPORT 

The jack pine budworm infestation intensified and expanded in Manitoba 

in 1985. The Interlake and Eastern regions had a considerable increase in 

budworm activity with extensive areas of defoliation lying east and west of 

Lake Winnipeg. Hot spots of severe defoliation occurred in the new locations 

of Nelson River district, Western and Southeastern regions, particularly in the 

Provincial Forests. Budworm infestation in the Northern region was under-

estimated on the attached defoliation map for 1985. The June aerial survey 

was flown prior to the peak of budworm activity as cool weather delayed larval 

development by several weeks. 

A primary concern for the province has been the Moose Lake area of 

northwestern Manitoba with its extensive acreage of merchantable mature and 

valuable immature jack pine. This area had been severely defoliated for the 

past 2 years. The number of egg masses from six-60 cm. branches per plot were 

recorded at 50 locations in the fall of 1984. Results predicted severe 

defoliation for 1985. Preparations began for a control program in high priority 

areas. The biological insecticide, Thuricide 32F was chosen as the control 

agent. Larval numbers and development on 60 cm. branches were monitored weekly 

in the spring of 1985. It should be noted that very little male flowering 

occurred in spring for the Moose Lake area. Pre-spray larval counts, peak 

3rd-4th instar, averaged out 4.3 larvae per 60 cm. branch with three localized 

pockets of 10 to 11 larvae per branch. At this population level, light 

defoliation with some moderate to severe "hot spots" was expected. As a 

consequence the spray program was aborted. The sudden population decline could 

have been due to the lack of male flowering (2nd instar larva depend heavily 

on male flowers for their food supply) combined with unseasonally cool, wet 

June weather. An aerial survey of the defoliated area was carried out in 

August and confirmed the defoliation to be light with some localized moderate 

to severe pockets. 

Prior to the 1985 defoliation, immature to overmature jack pine stands 

in the Moose Lake area were cruised to determine the percentage of top kill and 

tree decline according to age classes. These jack pine stands had been severely 

defoliated in 1983 and 1984. Results showed approximately 35% top kill occurred 

in mature and overmature stands while approximately 20% top kill was observed in 

immature stands. However, a portion of this 20% includes suppressed and 
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intermediate trees which would not become crop trees. From these observations 

it was concluded mature and overmature jack pine stands should have been 

sprayed after the first year of severe defoliation in the Moose Lake area. 

Priority areas were selected in all five provincial regions for the "? 

1986 jack pine budworm prediction. In choosing these areas the regions took l 

into consideration overmature forests, poor site conditions, plantations, and 

managed stands. Six-60 cm. branches were sampled every square mile wherever I 

possible in the priority jack pine stands. Besides counting egg masses and 

assessing defoliation on these branches, the number of male buds are also 1 

recorded. When completed, the 1986 predictions will help decide on the appropriate 

control strategy. Five levels or options for control have been drawn up. The 1 
five Regional Foresters have been presented with these options and will decide, 

based on the 1986 predictions, the appropriate control strategy for their region. "] 

The jack pine budworm infestation is expected to continue in the ! 

Southeast Region in the same areas as 1985, with some expansion into adjacent «, 

stands. Moderate to severe defoliation is predicted to cover 33,600 hectares of ( 

jack pine of various age groups in the Sandilands Provincial Forest. Egg mass 

counts have not been completed for the remaining regions in Manitoba. 1 

IS*, 
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SPRUCE BUDWORM 

1985 - STATUS REPORT 

Infestations in the Whiteshell Provincial Park and the southern 

Interlake Region entered their 10th consecutive season in 1985. Light.to moderate 

defoliation occurred in scattered pockets in these areas. Severe defoliation 

has occurred in the area east of Lake Winnipeg near the Ontario boundary through 

1982 to 1985. Considerable balsam fir mortality has occurred in these infested 
areas over the past four years. 

Harvesting of white spruce and balsam fir is continuing in the Lac du 

Bonnet district of eastern Manitoba. Stands in these areas are in a state of decline 
due to repeated spruce budworm attacks. 

In 1984 and 1985 severe defoliation occurred in the Mafeking and 

Winnipegosis districts of western Manitoba. This outbreak appears to have 

expanded from a localized infestation which began in the Mafeking area in 1983. 

The 1985 larval counts in the Whiteshell and southern Interlake Region 

showed a decline in population levels. This drop-off in numbers was likely due 

to an early hatch followed by below normal temperatures in June. The decline 

does not appear to be a trend as egg mass counts predict generally moderate to . 
severe defoliation levels for 1986. 

IMA 
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DWARF MISTLETOE MANAGEMENT IN MANITOBA 

1985 - STATUS REPORT 

INTRODUCTION 

In Manitoba, dwarf mistletoe causes extensive damage reducing both 

the quantity and quality of merchantable timber. Two species of dwarf mistletoe 

are found in Manitoba, Lodgepole pine mistletoe (Arceuthobium americanum) and 

Eastern dwarf mistletoe (A. pusillum). The lodgepole pine dwarf mistletoe is 

found throughout a large portion of the jack pine working group, (Appendix 1). 

The mistletoe management program is directed at managing the A. americanum 

because of its economic importance and accessibility. A total of $1.4 million 

has been allocated for dwarf mistletoe management between 1984-1989. Mistletoe 

management funds are allocated in yearly allotments of $280,000.00. This fiscal 

year (1985) 66% of the budget was used for treatment operations and 11% was used 

for mistletoe ground surveys, (Appendix 2). 

MISTLETOE SURVEY 

Detailed accurate mapping of mistletoe infections is the essential 

step to a successful dwarf mistletoe management program. Aerial surveys are 

conducted to identify, locate and map mistletoe infected stands. Once identified, 

infected stands are ground truthed to determine the intensity and severity of the 

mistletoe infection. In mature pine stands cruise lines are projected into 

infection centers (mortality zones). Once inside an infection pocket, four 

transect lines are established at the center of the mortality zone, (Appendix 3). 

A series of 2m basal area prism plots are located along each transect at 5m 

intervals. The prism plot data generates volume loss and rate of spread data. 

In juvenile stands, (cutting class I & II) mistletoe cruise lines are 

located adjacent older residual (infected) pine stands. Mistletoe intensity is 

rated along the line at 50 meter intervals. During the 1985 field season a 

total of 192 km of mistletoe ground survey cruise lines were conducted in the 

Grand Rapids, Easterville, Devil's Lake, Kettle Hills and Moose Lake areas. 

POST-LOGGING TREATMENTS 

In Manitoba, commercial harvesting operations occur in a number of 

different stand types and age classes. Harvesting timber in mistletoe infected 



stands often creates numerous mistletoe management problems, as infected 

unmerchantable pine, infected advanced regeneration and infected residuals in 

the cut block boundaries may remain after logging. When harvesting operations 

are conducted in mistletoe infected stands our main management goal is to 

eliminate the mistletoe source, protecting the next "crop" of trees. 

In 1985, post-logging treatments were prescribed for a number of 

mistletoe infected stands, (Appendix 4). A post-logging treatment is basically 

a sanitation approach, removing all unmerchantable (infected) pine and all advanced 

regeneration scattered throughout a cut block. In most situations, infected 

residuals along the cut block edge can easily be removed (this objective is 

best accomplished at the time of harvest by altering cut block boundaries to 

include infected residuals). Occasionally entire cut block boundaries are 

infected, thus requiring a 16 meter (width) buffer strip to be established 

between infected residuals and the regenerating pine. A buffer strip can be 

created by planting resistant tree species (depending on site conditions) such as 

red pine and black spruce. In 1985, post-logging treatments were prescribed in 

the Moose Lake, Belair, Cowan and Easterville areas. 

SANITATION TREATMENTS - JUVENILE PINE STANDS 

All age classes of jack pine can be infected by dwarf mistletoe. 

Juvenile stands, (cutting class I & II) are particularly vulnerable when previous 

harvesting or burned over areas leave infected residual pine scattered throughout 

a reforested area. Mistletoe seeds from the infected residuals are dispersed 

and shower down onto the immature pine. Over a rotation period, severely 

infected juvenile pine will experience significant reduction in vigor and growth 

plus mortality. 

Control of dwarf mistletoe in juvenile stands can be accomplished by 

sanitation thinning and pruning treatments. Removal of severely infected pine 

and pruning infected branches from the remaining quality trees will reduce the 

intensity and severity of mistletoe (Appendix 5 & 6). During the 1985-86 

fiscal year, a total of 195 ha. of moderately infected juvenile pine were treated 

by a sanitation operation. The sanitation treatments were treated in the 

Belair (60 ha), Easterville (20.2 ha) Devils Lake (10 ha), Kettle Hills (20 ha) 

and the Mitchell Lake (25 ha) areas, (Appendix 7). 
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SANITATION TREATMENTS - BURKED OVER AREAS 

When wild fires occur in mistletoe infected stands, often infected 

residual bluffs and infected residuals in the burn edge remain after the fire. 

As part of our mistletoe management program, a sanitation treatment to remove 

infection sources will protect the new regenerating forest. Post-fire sanitation 

treatments should commence immediately after a fire, (before mistletoe infection 

spreads to the regeneration). Post-fire treatments involve the removal of 

remaining infected residual trees or bluffs and the removal of edge infections. 

In some situations, edge infections are too large to remove, thus a 16m (width) 

buffer zone (clean of pine) is created between the infected old stand and the 

regeneration. The Grand Rapids area was selected for post-fire treatments 

because of the fire history and the large mistletoe infection in the area. In 

1985 sixty hectares of buffer strips were identified and treated in Grand Rapids 

area. 

SALVAGE OPERATIONS 

Severely infected mature pine stands typically exhibit low densities, 

stunted trees and mortality. Due to low timber volumes, these" stands are 

unsuitable for commercial harvest. As part of our management program, we would 

like to remove these decadent stands, returning the site to production. Salvage 

operations in these stands have been conducted to provide campground firewood 

for the Parks Branch. This year approximately 400 cords of severely infected 

pine will be harvested and utilized as fuel wood. 

MISTLETOE RESEARCH 

Dwarf mistletoe research activities continued in 1985. The ongoing 

study includes volume loss and rate of spread information, as well as the 

assessment of various mistletoe management treatments conducted in mature and 

immature jack pine stands. 
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Appendix 4 

Post - Logging 

Treatments 



Appendix 5 

Sanitation Thinning 

and Pruning Instructions 

Treatable Trees 

(1) Prune all live branches located in 

the lower third of the living crown. 
(2) Prune all remaining infections in 

the upper 2/3rds of the crown. 
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Appendix 6 

Non Treatable Trees 

(1) Remove trees that are severely 

infected (60%) or more branches 
infected in the upper 2/3rds of the 

crown. 

(2) Remove umbrella shaped trees, 

where the whole crown has become 

a witches' broom. 
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DUTCH ELM DISEASE IN MANITOBA 

1985 - STATUS REPORT 

During the 1985 summer surveillance season, approximately 18,000 elms 

were examined in and around urban and rural municipalities. Of these, 3,063 

were confirmed to have Dutch Elm Disease, and 11,971 were classified as hazards, 

many of these probably dead as a result of D.E.D. Because of the large number of 

elms infected in wild stands throughout southern Manitoba, particularly in eastern 

and central regions, control efforts were tightened to concentrate on elms in and 

around cost-sharing communities. Trees in the wild were largely ignored due to 

the impracticality of controlling the disease in those areas. 

The number of municipalities with D.E.D. increased from 62 to 72 this 

year. D.E.D. was recorded for the first time this year in the Rural Municipalities 

of Ste. Rose (Ste. Rose du Lac), Lome, South Norfolk, South Cypress, North Cypress 

(Carberry), Whitewater, La Broquerie, Blanshard (Napinka) and Saskatchewan. Major 

urban centres like Winnipeg, Brandon, Portage la Prairie, Carman and Selkirk as 

well as major recreational areas such as the North West Angle Provincial Forest, 

Spruce Woods and Whiteshell Provincial Parks and the Riding Mountain National 

Park experienced an increase in disease incidence. Diseased and dying elms, though 

not confirmed by laboratory analysis, were observed as increasing in numbers on 

Hecla Island, Bissett, Nopiming Provincial Park, along the Netley Creek watershed 

North of Teulon and along the Northeast shoreline of Lake Manitoba. 

Although D.E.D. continues to increase in wild stands, diseased elms in 

urban centres with control programs were comparably low. Less than 1% of Winnipeg's 

elms were diseased, and in Brandon, less than 2% of the elms were infected. Most 

of these trees are found in wild stands along the riverbanks where control measures 

are less effective. 

The disease has continued to increase along most of southern Manitoba's 

rivers. Large increases in disease have occurred on the Red and Assiniboine rivers 

around Winnipeg, along the Assiniboine around Portage la Prairie, Brandon and west 

of Brandon. The Whitemud River around Westbourne has shown a considerable increase 

in disease, as well as the east escarpment of Riding Mountain National Park. The 

smaller river and creek systems in south central Manitoba also experienced .more 

pockets of infection, thus endangering the farm shelterbelts in the areas around 

Winkler, Altona, Morden, and Carman. The Souris River southwest of Brandon 

continues to have large concentrations of diseased elms. 
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Communities such as Neepawa, Rivers and Lac du Bonnet that had D.E.D. 

last year, had no disease this year. However, others such as Carman and Morden 

increased considerably this year as compared to last. The communities of Stonewall, 

Gimli, Morris and Altona have shown favourable results from sanitation practices 

including pruning and basal spraying. Over the last 2 years Stonewall has pruned 

many of their elms and basal sprayed for overwintering beetles. In 1983 Stonewall 

had 13 diseased trees. In 1984 and 1985 they only had one and two respectively. 

The first diseased trees in Manitoba this year were observed in the City 

of Portage la Prairie on May 12 and in the Winnipeg area about May 28. Because "] 

of generally cool spring weather conditions and substantial infestation of canker-

worms external symptoms were delayed and sampling of diseased trees in any great 1 

numbers did not get started until the end of June. Most sampling was done in 

July and the first week in August. . 

From April 1st to October 31st, 1985, the Provincial D.E.D. Sanitation ' 

crew removed 5,325 elm trees. In addition, approximately 1500 decadent elms were 

removed in Beaudry Provincial Park and Brandon west of Winnipeg during the winter 1 
works projects which ran from December 1984 to March 1985. 

Pffl 
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ARMILLARIA ROOT ROT i 

1985 - STATUS REPORT 

Armlllaria ^iiM continues to be a problem in red pine plantations 
located in eastern Manitoba. Red pine in this area, growing on the fringe of 1 

its range and on typically jack pine sites is vulnerable to attack by this root 

rot fungus. Roots become infected by the fungus moving through the soil or by -, 

contact between infected and healthy roots. Once infected, reduced leader growth ! 
and slight chlorosis occurs. Chlorosis progresses with the tree finally 

completely yellowing and dying. The white mycelial fan and mushrooms can often 1 
be found at the base of trees killed by Armillaria. 

An impact study initiated in 1983 has monitored the progression of "] 

the disease within active infection centres in 9, 11 and 12 year plantations. 

Within the five study plots, mortality due to Armillaria was 31.9%, 30.9%, 14.4%, H 

12.9% and 17.1% at the end of the 1985 field season. Over the 1985 season the 

% increase in mortality was 2.7%, 3.5%, 0.7%, 1.1% and 2.0%. The cummulative -

increase in mortality over the 2 year period has been 7.9%, 9.7%, 5.2%, 3.1%, ! 
and 4.0%. The disease still remains in a very active state. 

In 1985 numerous active infection centres have been located in 30 to ! 

35 year red pine plantations in southeast Manitoba. Assessments of damage and 

losses will commence in 1986. H 
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ONTARIO MINISTRY OF NATURAL RESOURCES 

1985 FOREST INSECT CONTROL PROGRAMS 

B.H. McGauley 

SUPERVISOR 

PEST CONTROL SECTION 

ONTARIO MINISTRY OF NATURAL RESOURCES 

In 1985, the Ontario Ministry of Natural Resources conducted 

protection spraying on 250,885 hectares of forested land 

including parks, wildlife habitat, plantations and seed 

production areas against the spruce budworm, the jack pine 

budworm and the gypsy moth, (Figure 1). This program, 

the largest ever in Ontario's history, represents a 

significant shift in provincial protection policy. 

While the initial plans called for the extensive use of 

B.t., some areas were originally slated for treatment 

using either aminocarb or fenitrothion. All spraying 

was conducted using over 400,000 litres of the Bacillus 

thuringiensis (B.t.) products Dipel and Thuricide . 

About 29,039 hectares of forested land were sprayed for 

spruce budworm in the Northern, Northwestern and North 

Central Regions of Ontario. Some 221,676 hectares of 

jack pine forest were sprayed in Northern and Northeastern 

Regions for jack pine budworm while 170 hectares of provincial 

parkland in the Eastern Region were sprayed to prevent 

excessive defoliation by the gypsy moth. 

In total, some 23 fixed wing spraycraft and helicopters 

were used along with a fleet of navigational aircraft. 

The following description provides details for the entire 

program. 
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JACK PINE BUDWORM 

The jack pine budworm has been present in Ontario for many 

years. However, from the early 1970's to 1984, no action 

•against the pest was necessary, in 1984, the Canadian 

Forestry Service reported some 1.15 million hectares of 

moderate-to-severe defoliation in Ontario and projected 

an increase for 1985. 

The Ministry of Natural Resources established Working 

Committees in August 1984 to assess the areas and values 

at risk. Portions of the Northeastern and Northern Regions «] 

were proposed for aerial insecticide treatments. The criteria 

used to select stands included high value areas such as parks, "1 

plantations and wildlife areas and commercial forests 

with a minimum 50% jack pine composition and greater than j 

41 years of age. 

In February, six open houses were conducted to explain the 

program to the public in Elliot Lake, Chapleau, Espanola, ! 

Gogama, Onaping (near Sudbury) and Elk Lake. The open houses «wj 

presented information about the insecticides B.t. and 

fenitrothion, the proposed spray blocks and areas to be "*• 

treated with salvage or accelerated cutting. Approximately 

1,500 people attended the open houses and many ; 

submitted written comments supporting protection spraying. ™ 

The Ministerial decision in May announced that only B.t. ' 

would be used in the aerial insecticide program for 1985. ""? 
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Airstrips were constructed/upgraded in the Districts of 

Blind River, Gogama, Espanola, Chapleau and Kirkland Lake. 

These programs used piston and turbo Thrushes, Pawnees, 

Ag-Cats and Dramadier M-18's. The Sudbury District program 

utilized helicopters only. 

Thuricide 48LV and Dipei 132 were used throughout the program 

at 20 BIU at 1.57 L/ha sprayed neat (Table 1). Micronair AU 

5000's were used on spraycraft booms. Cessnas were used 

as bird dog aircraft and in one location the electronic 

Flying Flagman was used for navigation. In total, some 

221,676 hectares were treated in late June and July to 

protect trees from the jack pine budworm defoliation. 

SPRUCE BUDWORM 

The spruce budworm in Ontario caused moderate-to-severe 

defoliation on some 8.7 million hectares in 1984. Working 

Committees were established or reactivated in August 1984 to 

assess the values at risk and determine the need for aerial 

insecticide applications. The Districts of Fort Frances 

(Northwestern Region), Thunder Bay (North Central Region) and 

Hearst (Northern Region) determined that significant values 

were at risk and therefore proposed spraying projects. 

Throughout late January 1985, public open houses were held 

in Fort Frances, Dryden, and Thunder Bay to present the 

proposed spray plans and receive public input. The proposals 

outlined candidate areas for protection with the insecticides 

B.t. and aminocarb and those areas scheduled for salvage and 

accelerated harvest. Approximately 1,000 people visited the 
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open houses and many provided written comments about their ^ 

choice of insecticide and where it should be applied. The 

vast majority supported forest protection activities. The °"? 

Ministerial decision in May announced that only B.t. would 

be used in the 1985 aerial spray program. The Fort Frances ! 

program utilized fixed wing aircraft flying out of the ^ 

Dryden Airport while the Thunder Bay and Hearst projects 

were carried out using local bush strips. The Thunder Bay "I 

program depended heavily on large helicopters for insecticide 

application. Thuricide 48LV and Dipel 132 were used at 20 \ 

and 30 BlU/ha, sprayed neat using rotary atomizers (Table 1). 

In total 29,039 ha were sprayed to protect spruce-fir foliage 

from the spruce budworm. Spraying was conducted throughout "") 

the months of May and June. 

GYPSY MOTH • 

The gypsy moth spread significantly in 1984 to the point ! 

where some 80,000 hectares received moderate-to-severe 

defoliation. All of the damage was reported in the Eastern 

Region with the district of Tweed being most severly affected. ^ 

Tweed District staff prepared a program proposal to treat 

3 provincial parks namely Frontenac, Silver Lake and "1 

Sharbot Lake. The insecticide B.t. was proposed for use in 

all three parks. A public open house was conducted in Tweed 

in early February to present the proposed program and gather «*i 

public comment. Approximately 150 people attend to learn 

about the program and express their views. n 

The program was carried out on May 29, 1985 and involved "°\ 
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FPl 170 hectares which were identified as most valuable within 

the three parks. Dipel 88 was applied at 40 BlU/ha; sprayed 

50:50 with water from a helicopter equipped with boom and 

nozzle (Table 1). A second application was made in Frontenac 

and Sharbot Lake parks on June 20 and 21 due to the extended 

egg hatch which occurred. 

In summary, the 1985 protection program was conducted with 

only a few minor incidents and with favourable public reaction. 

Timing of the applications was adequate with some feeling that 

the "spray window" for the jack pine budworm may be slightly 

narrower than that of the spruce budworm. This may have been 

more a result of climatic conditions than insect behaviour. 

Utilization of B.t. presented one minor problem. To meet the 

rapidly expanding market for B.t. products, Zoecon shipped 

several truckloads of under-potency Thuricide 48 LV. Zoecon 

immediately alerted the Ministry to the problem and provided 

extra material and manpower to field blend a variety of 

batches to ensure that labelled potencies of the prepared 

product were met. 

The costs of the entire program were in the order of $6 

million. The effectiveness of the 1985 program will be 

reported separately. 

Plans for 1986 are currently being developed but with 

moderate-to-severe defoliation for the spruce budworm, 

jack pine budworm and gypsy moth at 12.3 million, 3.67 

million and 246,000 hectares respectively , the protection 

program is expected to increase in size. 
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TABLE 1. 1985 FOREST INSECT SPRAYING PROGRAM 

HECTARES 

TREATED 

INSECTICIDES 

USED 

RATE(S) 

PER HA COMMENTS 

5,643 

19,057 

221,676 

170 

Dlpel 132 20 BIU 

Dipel 132 20, 30 

BIU 

4,339 Thurldde 48 LV 20 BIU 

Thuriclde 48 LV 20 BIU 

Dlpel 132 (experi 

mentally 

10 & 30 

BIU) 

Dipel 88 40 BIU 

commercial forest 

commercial forest, parks, spru 

plantations 

commercial forest, parks, spru 

plantations, wildlife habitat 

commercial forest, parks, cano 

routes, plantations, seed prod 

tlon areas, wildlife habitats 

three provincial parks; of whl 

two received a second applicat 

OMNR, Pest Control Section 



GYPSY MOTH CONDITIONS IN THE UNITED STATES "7 
1985 ! 

Siafe/0SDA Forest I*™10* SyP^ moth 3upPression projects were > 
5es2 22i2. IT?lilfcJ'JSdA ?SW JerS6y' Pennsyivania» Rhode island, and 
£ILm«£ « a °f 207f00^ ha were treated with chemical or biological 
insecticides, 51 percent of which involved applications of the biological i 
insecticide Bacillus thurlnfliensis (B.t.) at 30, 40, or 50 BlO/ha and 49 
percent involved application of chemical inseoticides, primarily Dimilin. 

Since 1982, the suppression of gypsy moth populations with single applications 
of B_.t. and diflubenzuron {Dimilin) have increased while the use of trichlorfon 
Dylox) and carbaryl (Sevin) has decreased significantly. Between 1982 and 
1985, a total of 951,284 ha were treated in cooperative gypsy moth suppression '> 
projects. Of this total, B.t. was applied to 43 percent? Dimilin to 2? 
percent, Dylox to 18 percent, and Sevin to 12 percent of the areas treated. 

INSECTICIDE APPLICATIONS - 1982-1985 

iitj Dimilin Dylox Sevin TotaI "? 

hectares 

1982 27,266 31,516 170,605 64,909 294,296 
Jg 'g'™ ^.833 1,942 28 985 III J98 
1984 88,421 102,371 1,649 15,001 

Total 414,378 252,885 174,196 109,784 951,243 S 

In 1981, the gypsy moth defoliated nearly 5,265,000 ha. Since then, ^ 
populations and associated defoliation have decreased each year until 1985 ! 
when populations began to rebound in most of the generally infested areas of ] 
the northeastern United States. 

During the period of declining populations, few problems were encountered with 
the use of £_.£. However, with the rebounding populations in 1985, major 
problems were experienced with the use of the biological insecticide. In many 
eases, foliage protection targets were met, but population reduction and egg T 
mass reduction targets were often not achieved. In a few areas, none of the 
targets were met with the application of B.Jt. even at any of the higher dosage 
rates. In some areas, populations were so high that effeotive suppression -, 
would have required two applications of B.t.., but the States could not apply a 
seoond application in a timely manner. 

The OSDA Forest Servioe is developing additional guidelines for the application 
«al1 lnseofcJ-cides and specifically the application of B.t. for use in the 

1986 suppression projects. ~ 

The area of gypsy moth defoliation doubled throughout the generally infested 
northeastern United States and central Michigan area. In 1984, the insect 
defoliated 404,351 ha. However, in 1985, total defoliation nearly doubled to 
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692,263 ha. Significant defoliation increases were noted in Connecticut, 
Maryland, Massachusetts, Michigan, and West Virginia. Total defoliation might 

have been significantly greater if severe winter egg mass mortality had not 

occurred in portions of northwestern Pennsylvania and western Maryland. 

Cooperative State/USDA Forest Service suppression projects are planned on 

385,792 ha of State or privately owned forest lands in 1986, in Delaware, 

Maryland, Massachusetts, Michigan, New Jersey, Pennsylvania, Rhode Island, 

Virginia, and West Virginia. In addition, about 10,125 ha of Federal 

suppression projects are planned on the Allegheny National Forest in 

Pennsylvania and on 10,125 ha of the Seneca Indian Reservation in New York. 

Cooperative State/USDA Animal and Plant Inspection Service eradication projects 

in 1985 were conducted in the States of Indiana, Illinois, Minnesota, Oregon, 
Tennessee, and Washington. Of particular significance, was a project in 

Tennessee involving 17,415 ha treated twice with Dimilin and one in Oregon on 

91 f935 ha treated with three applications of 13.Jt. Based on data from male moth 
trappings, the project in Tennessee was extremely successful. The Oregon 

project was also very successful in reducing the overall size of the infested 
area. 

In 1986, eradication projects are being planned in Oregon, Washington, and 
Minnesota. One block of 48,600 ha and several smaller blocks totalling 2,835 
ha will be treated in Oregon. In Washington, 203 ha will be treated near 

Taooma. Less than 41 ha will be treated in Minnesota. 
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TABLE |. SUKKARV OF BYPSV WTH DEFOLIATION BY STATE, 1977-1983 IN HECTARES. 

STATE 

Connecticut 

Delaware 

liaine 

Maryland 

Massachusetts 

Hichigin 

lte« Hampshire 

Hen Jersey 

He. York 

Pennsylvania 

Rhode IIIand 

Vernnt 

Virginia 

Hest Virginia 

TOTAL 

1977 

0 

0 

814 

0 

53,B9S 

0 

130 

13,670 

36,982 

323,103 

31 

13,541 

0 

0 

1978 1979 1980 

1,353 

0 

1,669 

0 

23,532 

0 

294 

82,936 

202,519 

183,421 

0 

12,031 

0 

0 

3,032 

4 

9,388 

0 

91,633 

41 

2,422 

78,449 

65,721 

3,444 

265 

6,241 

O 

0 

110,246 

0 

89,394 

1 

367,365 

2 

74,320 

166,830 

992,037 

178,403 

17,751 

30,413 

0 

0 

1981 

600,297 

203 

263,616 

3,575 

1,144,568 

7 

788,631 

323,510 

933,086 

1,023,740 

110,365 

19,836 

0 

0 

1962 1983 1984 1985 

325,540 

512 

232,687 

3,711 

560,222 

37 

355,701 

273,774 

334,380 

952,283 

266,490 

3,995 

0 

0 

62,062 

1,212 

6,595 

6,427 

59,994 

1,654 

227 

137,815 

117,791 

331,134 

21,821 

0 

0 

0 

220 

5,732 

766 

16,939 

73,136 

2,602 

0 

39,971 

13,640 

162,510 

66,663 

0 

151 

0 

36,265 

2,083 

2,713 

33,613 

167,704 

7,476 

0 

96,937 

52,577 

235,331 

54,238 

0 

2,106 

1,000 

ISM 

646,388 509,995 260,662 2,027,183 5,213,454 3,309,332 966,933 404,351 692,263 

TABLE 2. 6YPSY HOTH SUPPRESSION BY STATE, 1977-1985 IN HECTARES. 

STATE 1977 1978 1979 1980 1981 1982 

Delaware 

Maine 

Maryland 

Massachusetts 

Ken Hampshire 

Ned Jersey 

Ken York 

Pennsylvania 

Rhode Island 

Vernnt 

Virginia 

Hest Virginia 

TOTAL 

1 

Allegheny N.F. treated 4,241 ha. in 1985. This is the first year that National 
Forest lands Hire treated for gypsy wth control. Hectares included in PA's 
suppression figure. 

0 

0 

0 

0 

7,951 

0 

30,988 

0 

0 

0 

0 

0 

0 

0 

0 

0 

13,978 

0 

54,742 

0 

0 

0 

0 

0 

0 

0 

0 

0 

16,608 

7,047 

4,415 

0 

1,256 

0 

0 

0 

0 

0 

0 

0 

14,378 

8,100 

10,044 

0 

0 

0 

0 

0 

162 

0 

0 

0 

30,699 

25,880 

72,171 

9,133 

0 

0 

0 

0 

774 

19,367 

1,683 

178 

41,205 

4,165 

200,371 

26,250 

122 

0 

0 

1963 

446 

0 

48,633 

647 

0 

32,823 

0 

150,346 

2,623 

0 

0 

6,778 

36,939 68,720 29,525 32,522 138,065 294,337 242,498 

1984 

11,794 

0 

43,377 

0 

0 

16,007 

0 

115,414 

0 

0 

1,620 

19,032 

1985 

27,135 

0 

46,020 

0 

0 

18,328 

0 

84,561 fl 

8,884 

0 

0 

21,878 

207,443 207,004 

T%f 
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SPRUCE BUDWORM CONDITIONS IN THE UNITED STATES 

1985 

SPRUCE BUDWORM 

Choristoneura fumiferana (Clemens) 

LAKE STATES 

There was a marked decrease in defoliation in Minnesota, Michigan, and 

Wisconsin. Overall, 205,950 ha, slightly less than one-half the spruce-fir 

type in these States, are infested. In Minnesota, topkill and mortality is 

expected to continue on State and Private lands, but is expected to decline on 

the Superior and Chequamegon National Forests in 1986. 

The State of Miohigan treated 801 ha with the biological B.t.. (Dipel 8L). The 

project was considered a success with foliage protection ranging from 30-60 

percent live foliage remaining. The project cost per ha was $35.58. 

NEW ENGLAND STATES 

MAINE 

The Maine forest Service will present their budworm status for 1985. On 

Indian Lands in Maine, the Passaoaquoddy Tribe treated 2,728 ha with Dipel 6L 

undiluted at 30 BlU/ha. Although there was a reduction in population levels, 

the budworm in general seems to be declining in untreated areas as well. No 

projects are planned for either Penobsoot or Passaoaquoddy lands in 1986. 

VERMONT 

for the second year in a row, no defoliation was deteotable compared to 

72,125 ha in 1983. Tree mortality has also declined markedly to 1,214 na in 

1985 versus 18,799 ha in 1984. This is due in part to an aooelerated salvage 

program since 1983. Male moth catches in 1985 are also down from the previous 

year. 

NEW HAMPSHIRE 

No defoliation was visible in 1985 oompared to 405 ha in 1984. In general, 

notb oatohea have been low. No additional tree mortality baa been recorded 

sinoe last year. 

Comments by Peter W. Orr, Assistant Director, Northeastern Area, State and 

Private Forestry, Broomall, PA at the Thirteenth Annual Pest Control Forum, 

Ottawa, Ontario, November 21, 1985. 
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WESTERN SPRUCE BODWORM ^ 

Choristoneura spp. 

NORTHERN REGION 

Defoliation of Douglas-fir and true firs throughout Montana and northern Idaho 1 
increased from 937,667 ha in 1984 to 1,099,627 ha in 1985. This represents 
the fourth year with regionwide defoliation over 900,000 ha. The buildup 
during 1985 may have been influenced by above average warn and dry weather 
during June and July. In Montana, where the most persistent outbreaks occur, -
the defoliated area increased by almost 180,000 ha. In northern Idaho, 
budworm populations continue to increase following several years inactivity. 

With only a few exceptions, defoliation increased throughout the host type in I 
Montana. Statewide, 911,039 ha were damaged in 1981 and 1,083,202 ha in 
1985. The most notable increase occurred on the Flathead National Forest and -. 
adjacent Flatbead Indian Reservation Lands where defoliation went from 708 ha 
in 1984 to nearly 17,000 ha during 1985. This represents the second largest 
area damaged since 1977 on the Flathead. The largest change occurred on the 
Helena National Forest (234,455 ha to 306,596 ha) and Bureau of Land **» 
Management Lands east of Missoula, Montana (9,407 ha to 75,065 ha). Small \ 
decreases were reported on the Lolo, Beaverhead, and Custer National Forests. 

Defoliation had gone unreported for several years in northern Idaho until 1984 ^ 
when 185 ha were found on the Nezperce National Forest. This area increased \ 
to 808 ha in 1985. This added increase and establishment of the population 
may indicate a possible return to the outbreak conditions of the early «. 
1970's. During its peak in 1974, over 800,000 ha were defoliated. ' 

No suppression projects were conducted in 1985. 

ROCKY MOOMTAIM J 

Defoliation in Region 2 deoreased slightly this year to about 833,000 ha. ""1 
Intensity of feeding remained about the same in Wyoming as last year. Rapid > 
shoot elongation in Colorado masked a significant portion of the larval 
feeding damage this year. Private landowners oontinued their spray efforts in *=* 
mountain communities along the Front Range spraying about 4,000 ha. Carbaryl I 
or Bt were the insecticides used. 

The population decline is expected to continue in 1986. Two National Forests ^ 
(Pike-San Isabel and the Grand Mesa, Unoompahgre and Ounnison) are preparing 
Environmental Assessments for the control of the western spruce budworm in a 
oampground and ski area. Both analyses involve vegetation management as a «« 
component of the treatment. 

As the mountain pine beetle outbreak on the Pike-San Isabel National Forest 
oontinues to deoline, foresters are considering treatment of understory 
residual Douglas-fir stands to control increasing spruce budworm populations. 
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Stand prescriptions are being prepared to harvest affeoted Douglas-fir timber 

beginning in 1986. This area will be used as an example to demonstrate 

silvicultural practices which minimize western spruce budworm damages. Many 

of these practices were learned from the CANUSA Program. 

SOUTHWESTERN REGION 

The western spruce budworm oontinued to cause significant defoliation of 

Douglas-fir, true fir, and spruce throughout New Mexico and Arizona. Light to 

moderate defoliation was deteoted on 186,000 ha compared to 280,000 ha in 

1984. 

In northern New Mexioo, extensive defoliation occurred on the Carson, Santa 

Fe, and Cibola National Forests and adjoining lands, including the Taos Pueblo 

Indian Reservation. Elsewhere, defoliation consisted of small, isolated 

pockets on the Lincoln and Gila National Forests in southern New Mexico. 

In Arizona, visible defoliation occurred on the Kaibab National Forest and in 

the Grand Canyon National Park. New areas of defoliation were detected on the 

Apache-Sitgreaves National Forest. This is the first report of budworm 

defoliation on the Apache-Sitgreaves National Forest in recent times. 

During May and June 1985, a western spruce budworm suppression project was 

conducted on the Carson National forest and adjacent private lands. A total 

of 10,352 ha of infested host type were aerially sprayed with Bacillus 

thurinaiensis (Bt). 7,160 ha of Forest Service lands were sprayed with 

Thuricide 48 LV, while 3,192 ha of private land were sprayed with Dipel 8 L. 

In addition to these aerial treatments, 11 oampgrounds on the Carson National 

Forest were also sprayed using ground applications of Bt (Dipel 4L). 

INTERMODNTAIN REGION 

In southern Idaho and western Wyoming, Douglas-fir, grand fir, and alpine fir 

were defoliated on 1.1 million ha in 1985 compared to 0.8 million ha in 1984. 

Acreage of defoliated trees increased on the Boise, Caribou, Cballis, Payette, 

and Sawtooth National Forests in Idaho and on the Bridger-Teton National 

Forest in Wyoming. Infested areas on the Salmon and Targhee National Forests 

in Idaho remained static. 

Likewise a general increase in defoliation intensity was deteoted. On all 

but the Salmon and Bridger-Teton National Forests, the area of moderate to 

heavy defoliation inoreased over 1984 levels. 

Conifers on approximately 35,614 ha were defoliated in 1985, compared to 

55,444 ha in 1984. The intensity of defoliation was less severe on all 

forests except the Wasatch-Caohe National Forest. 

67 



i »>\S 

PACIFIC SOUTHWEST REGIOW 

A western budworm, Choriatoneura carnana californica Powell continued to 
damage Douglas-fir on 53,000 ha in Trinity and Shaata Counties in northern 
California. However, treatment with Bacillus thuringienala and a hard cold, 
spring rain reduced damage dramatically from that sustained in 1984. Private 
landowners in cooperation with the California Department of Forestry treated 
36,000 ha with Bactospeine. Postspray population counts show that no 
treatment will be necessary in 1986. The California Department of Forestry 
officials stated that direct project spray costs were $11.07 ha. 

The Modoc budworm, Choristoneura retiniana (Wlsm.) defoliated 20,000 ha of 
white fir in Modoc County. Much of the defoliation occurred at elevations 
between 900 and 1,600 meters. 

PACIFIC NORTHWEST REGION 

Defoliation increased from 1.3 million ha in 1984 to 1.6 million ha in 1985. 
Major increases were on the Desohutes and Mt. Hood National Forests and the 
Warm Springs Indian Reservation in Oregon. In Washington, major increases 
occurred on the Okanogan and Wenatchee National Forests. Both topkill and 

tree mortality is occurring over larger areas than experienced during past 
outbreaKs. Spraying is being considered in 1986, however, the deoision will 
not be final until the environmental analysis has been completed. 

ALASKA REGION 

No visible damage was observed during the 1985 aerial insect detection 
survey. However, spruce budworm feeding was observed over approximately 809 
ha of white spruce in the vicinity of Kenny Lake in Central Alaska. Ground 
surveys were used to detect budworm damage occurring on white spruce in 

residential and park areas of Anchorage, Alaska. This species is considered 
to be C. orae. 

Pberomone trapping was used once again to help delineate the budworm species 
in Alaska. This will be oontinued in 1986. 
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TaDle 1.—Summary of 1985 Spruce Budworm Defoliation, Cumulative Tree 

Mortality, Suppression, and Forecast of 1986 Infestation 

EASTERN UNITED STATES 
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JLambdina fiscellaria fiscellaria (Guen.)] 

27f onoiJ ; 43? 00° h3' mode«te to severe defoliation -
273 000. Total - 710 000 ha. 

1. Forecast; 

Original Area Selected for Treatment (Table 1, Fi 
Folithion (Fenitrothion) (41 Blocks) 183 
Bt (Dil 132) 

2* Original Area Selected for Treatment (Table 1, Figure 1)• 
on) (41 Blocks) 183 427 ha 

Bt (Dipel 132) { 4 Blocks) 6 145 ha 

189 572 ha 

3. Revisions Based On; 

a) Pre-Spray Sampling (Table 1); 

Additions: Fenitrothion ( 1 Block extended) +155 ha 
Deletions: Fenitrothion (11 Blocks) -33 046 ha 

Dipel 132 ( 2 Blocks) - 3 780 ha 

b) Pre-Spray Block Survey: 

Deletions: Fenitrothion ( 3 Blocks) - a 597 ha 

Modifications based on extra cutouts in Blocks 5 613 ha 

Net revised program: Folithion (Fenitrothion) 136 326 ha 

Dil 132 2 365 ha 

j 138 691 ha 
\ 

This was broken down into large aircraft Blocks 119 133 ha 

small aircraft Blocks 19 558 ha *»*» 

4. Insecticides/Dosage Rates: 

Folithion (Fenitrothion) 2 appl. x 210g/1.5L/ha •"** 
*Dipel 132 1 appl# x 30 BIO/2.36L/ba (undiluted) ] 
(minimum of four days between Fenitrothion applications) 

♦Fenitrothion only product with full registration, Bt was given -r 
temporary registration. i 

Because of poor spray weather and insect development was ' 
advancing, the decision was made to increase the fenitrothion 
dosage to the maximum registered limit of 1 aDDl x "^ 
280g/1.5L/ha. 1 

5. Fomulations (% by volume): 

Folithion (Fenitrothion) 

Cyclosol 63 

Diluent 585 

Dipel 132 - applied undiluted. 
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6. Number/Type of Spray Planes: 

Two teams of AgCats - one team of three after budworm program 

and one team of four - Kanata Aviation - P.E.I. - 600 hp engines. 

T* ■ AgCats applied both chemical and Bt. 
1 One DC-6B - Conair Aviation - Abbottsford, B.C. - chemical only. 

7. Guidance/Supervision: 

The AgCats were led by a navigator using 1:50,000 topographic 

maps. One team used a Hughes 500 Helicopter. The second team 

used a Bell Jet Ranger 206B Helicopter. 

Aerial supervision for the AgCats was carried out using a Cessna 

336 and a Cessna 337 with maps and aerial supervisors. 

8. Swath Per Aircraft: 

Nominal swath for AgCats - 76 m for both chemical and Bt 

Nominal swath for DC-6 - 610 m for chemical 

9. Payload; 

Each AgCat - carried up to 1,041 L and could treat up to 713 ha 

per trip with chemical and up to 757 L and could treat 321 ha per 

trip with Bt. 

10. Spray Equipment; 

AgCats - mini-micronair (At) 5000) - six per aircraft 

Micronair Digital Flow Meter - rate of flow and volume 

of spray emitted. 

DC-6B - Boom and nozzle - 110-10 spray tips. 

11. Duration of Program: 

The first areas were opened for treatment on July 10. Spraying 

began in the evening of July 12 and finished in the evening of 

August 9 (30 days). On times there were stretches of 2-3 days 

between trips throughout the program because of poor weather. 

Initially both teams of AgCats lost 8-9 days because of bad 

weather. 

The AgCats sprayed only 12 of the 30 days, the DC-6 sprayed 13 

of 30 days. 

Because of weather delays and advancing insect development, this 

necessitated the use of the increased dosage rate for fenitro 

thion (280g/ha). Also the AgCats were used towards the end of 

the program to treat some of the scheduled DC-6 blocks. 

12. Final Treatment Figures; 

2 Applications 

Fenitrothion 210g/ha "8"2""914" 63 704 

280g/ha 

Bt 

125 093 63 704 
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1 Application 2 Applications 

AgCats 27 002 30 472 

DC-6 98 091 33 232 

125 093 63 704 

14. Spray Incidences 

Only one incident occurred. On Sunday, July 21, 1985 at 

approximately 10:30 a.m. one AgCat released part (365 liters) of 

a load of fenitrothion (210g/ha) on a bog on the Avalon Peninsula 

(eastern Newfoundland). The problem resulted from a worn locking 

mechanism for the spray hopper dump door which vibrated loose 

causing it to partially open. The release was noticed 

immediately and the appropriate corrective measures taken. All 

necessary regulatory authorities were notified. 

Radio transmitters were used in all AgCats in case of an emer 

gency dump. 

15. Pre-Spray Population Levels; 

Overall, looper larval numbers were variable as expected due to 

the early nature of the infestation in most areas. Some of the 

blocks, which were in the light forecast but scheduled to be 

treated because of high silviculture priority (pre-commercial 

thinning), were deleted due to low or 'zero' counts. There were 

high counts as well. One plot had 70 larvae per 45 cm branch tip 

and many others were in the 15-40 larvae per 45 cm tip range. 

These numbers were high enough to cause significant defoliation. 

16. Results 

Only preliminary results are available at this time. More 

detailed analysis is ongoing to assess the effects of the 

different treatments on observed foliage protection and mortality 

as influenced by delayed application due to poor spray weather 

and, therefore, advanced insect development and hence more 

defoliation prior to treatment. 

Foliage protection ranged from 12 to 70% over the treated areas 

while corrected mortality ranged from 10 to 80%. There did not 

seem to be any consistency of results in the data so far 

analysed. Once the final analysis is completed, a more 

comprehensive assessment of the looper program will be given. 

17. However, the Aerial Defoliation survey carried out by the 

C.F.S. was encouraging on a block basis in that most of the 

treated areas had defoliation which was tolerable except in the 

few blocks with extreme population levels. 
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Block 

Number 

327 

328 

329 

332 

333 

334 

335 

401 

402 

403 

404 

Table 1. (Continued) Summary of Area (ha) Proposed and 
Sprayed in the 1985 Hemlock Looper Spray Program 

Name 

Bonne Bay Little Pd. 

Bonne Bay Little Pd. 

Goose Arm Brook 

Big Cooks Pond 

Hungry Grove Pond 

Crabbes River North 

Crabbes River South 

Sub-Total 

Dildo 

Whiteway 

Windsor 

Heart's Delight 

Sub-Total 

TOTAL 

Original Block Forecast: 

Proposed Treatment: 

Original 

Area 

780 

1 585 

1 525 

2 255 

6 145 

189 572 

Revised 

Area 

138 691 

First 

Treatment 

1 160 

630 

1 285 

670 

17 193 

780 

1 585 

2 365 

125 093 

Second 

Treatment 

Product & 

Rate Used 

63 704 

Light - 28 598, Moderate to Severe - 160 974. Total 189 572. 

200 Blocks - DC-6 — 2 Appl. (see c below) 
300 Blocks - AgCats ~ 2 Appl. (see c below) 
400 Blocks - AgCats — 1 Appl. (see c below) 

a 

b 

c 

d 

e 

Folithion (Fenitrothion) (210 g/1.5L/ha - 11% Folithion, 40% Cyclosol 63 49% ID 585) 

Dioel B^1^thi?n) (2° 8/}*5L/ha " 15% ^'hion! ™ ̂closol 63,' 40% ID 585 Dipel (Bfc) 132 ('Neat1 at 30 BlU/ha = 2.36L/ha) - 1 Application 
Treated with AgCats 

Partial treatment with AgCats 

2 Applications 

1 Application 

i i ~J J 
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Fancey, Linda L. J. F. Payne, M. Barnes. R. McCubbin 
Fisheries Research Branch 

Department of Fisheries and Oceans 
P.O. Box 5667 

St. John's, Newfoundland A1C 5X1 

An aerial forest protection spray program for Eastern Hemlock Looper 
(Lambdina fiscellaria fisceilaria Guen ) was conducted using the insecticide, 
Fenitrothion, applied twice at an application rate of 210 g a.i/ha at 28 
sites 1n insular Newfoundland during the summer of 1985. A 400-meter. 
no-spray buffer zone was implemented to protect aquatic habitats. Samples of 
Atlantic salmon parr (Salmo salar) and juvenile brook trout (Salveiinus 
fontinalis) ranging in size from 4 to 15 cm in length were collected by 
electronshing before and after spraying at two environmental monitoring 
sites, specifically Frenchman's Brook near Grand Falls (Central Newfoundland) 
and Colinet River near Colinet (Avalon Peninsula). Control fish samples were 
also collected in adjacent areas which were not treated, specifically an 
unnamed tributary of the Exploits River just above Grand Falls and the North 
Harbour River near Colinet. 

Fish samples were taken 24 hours post spray for the Grand Falls location 
and both 48-hour and 96-hour post spray for the Colinet site. 

Fish were frozen on dry ice, transported to the laboratory and held at 

-70°C until analysis. Brain tissues were pooled from five fish of similar 
length, weighed and homogenized 1n 10 volumes of Trizma buffer. The 
homogenate was centrifuged at 10,000 g for 10 min and the supernatant 
fraction was frozen at -80"C until assayed. AHquots of the supernatant 
fraction were assayed for acetylchoiineste rase using acetylthiocholine iodide 
as substrate and 5,5 -Dith1ob1s-(2-nitrobenzoic acid) (DTNB) as chromogen 

reagent. No significant differences in enzyme activities were obtained in 
tissue preparations of fish from the various sites. Since the inhibition of 
acetylcholinesterase is a sensitive indicator of fenitrothion poisoning, it 
would appear that the 1985 Hemlock Looper Spray Program in Newfoundland, did 
not have any direct toxic effects on fish populations in the area. 
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mTORHATION OH HEfffOOHPLAND'S 1985 OPERATIONAL SPRAY PROGRAM AGAINST 

WHITE-MARK*" TDSSOOC MOTH - (Orgyia leucostigaa intermedia fitch) 

A small local infestation of this insect was discovered in and 

near a black spruce plantation. The Canadian Forestry Service 

received a research permit to apply Bt (Dipel 132) and approximately 

300 ha were treated with a single application at 30 BlU/ha using one 

of the AgCats on the operational program. The Bt was diluted with 

water (40% Dipel 132 and 60% water - % by volume). There was a 

dramatic decrease in larval numbers but disease was also suspected. 

There was no check areas to compare with the sprayed area. 
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SILVICULTURAL USE OF HERBICIDES IN NEWFOUNDLAND. 1985 

Silvicultural uses of herbicides in Newfoundland remained experi 

mental in 1985. Roundup (glyphosate) was aerially applied to 475 ha, 

primarily as a weed suppression treatment in black spruce plantations. 

The experimental program is intended to provide information on efficacy 

and treatment costs as well as to develop the expertise necessary for 

an operational program. Annual treatment requirements are 2 000 -

6 000 ha. 

Before an operational program can be implemented, however, the 

Department of Forest Resources and Lands, in conjunction with the two 

local pulp and paper companies, has been required to prepare an 

Environmental Impact Statement (EIS). The EIS is administered by the 

Department of Environment, who has appointed a multi-agency assessment 

committee. Representatives range from Rural Development to Fisheries 

and Oceans. The EIS includes a literature review, a public information 

program, and possibly technical research. Completion of the EIS is 

expected to take at least another year. 

The EIS deals with only the registered herbicides glyphosate and 

2,4-D. A proposal to use 2,4-D experimentally in 1985 was cancelled. 

The Department of Environment has indicated prospective herbicides, such 

as triclopyr (Garlon) and hexazinone (Velpar), may also undergo environ-

mental assessment before their use is allowed in Newfoundland. 

The status of a herbicide program in 1986 remains uncertain because 

of the ongoing EIS. 
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THE EXPERIMENTAL SPRAY PROGRAM AGAINST THE HEMLOCK LOOPER 

JN NEWFOUNDLAND IN 1985 

Raske, A.G., A. Retnakaran, J. Hudak, R.J. West and K.P. Lim 

REPOPT PREPARED FOR THE THIRTEENTH ANNUAL FOREST PEST CONTROL FORUM 

OTTAWA, 19-21 NOVEMBER 1985 

NEWFOUNDLAND FORESTRY CENTRE 

CANADIAN FORESTRY SERVICE 

ST. JOHN'S, NEWFOUNDLAND 
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THE EXPERIMENTAL SPRAY PROGRAM AGAINST THE HEMLOCK LOOPER 

IN NEWFOUNDLAND IN 1985 

by 

Raske, A.G., A. Retnakaran, J. Hudak, R.J. West and K.P. Lim 

INTRODUCTION 

The Forest Insect and Disease Survey of the Canadian Forestry 

Service forecast in 1984 that moderate and severe defoliation by the hem 

lock looper (Lambdina fiscellaria fiscellaria Guen.) in 1985 would cover 

about 270 000 ha of fir spruce forests, in Newfoundland. Considering the 

weakened condition of the forests following the spruce budworm outbreak 

together with the probable severe damage by the looper in 1985 the Depart 

ment of Forest Resources and Lands decided to conduct an aerial oper 

ational control program. However only one insecticide, Fenitrothion, is 

registered for use against the hemlock looper and it is desirable that 

other insecticides, primarily biological insecticides be registered and 

made available for operational use. To satisfy this requirement the 

Canadian Forestry Service on the requefet of and in cooperation with the 

Department of Forest Resources and liands conducted an experimental program 

in 1985 to test the effectiveness of B.t. (Bacillus thuringiensis). Mat-

acil, a new formulation of Sumithion and Dimilin, an insect growth reg 

ulator. This research project was approved by Agriculture Canada and the 

Provincial Department of Environment following the recommendation of the 

Pesticide Advisory Board. 
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METHODS 

The dosages and formulations of the insecticides tested were as 

follows: 

1. Bacillus thnringiensis 

Thuricide 64B 2 x 30 BlU/ha;1 1.78 A/ha 

Thuricide 48LV 2 x 30 BlU/ha; 2.36 A/ha 

Futura 48LV 2 x 20 BlU/ha; 1.4 A/ha 

2 x 30 BlU/ha; 2.1 A/ha 

2. Dimilin 1 x 30 g ai/ha;2 2.0 A/ha 

1 x 35 g ai/ha; ) 

1 x 70 g ai/ha; ) 4.7 A/ha 

2 x 70 g ai/ha; ) 

3. Matacil 180F 2 x 90 g ai/ha ) 

2 x 135 g ai/ha ) 1.5 A/ha 

2 x 180 g ai/ha ) 

4. Sumithion 2 x 210 g ai/ha ) 

2 x 140 g ai/ha ) 1.5 A/ha 

2 x 210 g ai/ha ) 

All 14 sprays were water base formulations. Each treatment was 

applied to a 15 ha plot located near Bay d'Espoir (Pig. 1). six control 

1BIU = billions of international units. 

2g ai = grams of active ingredients. 
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plots were selected to match the population density in the various treat-

ment plots. Two Piper Pawnee aircraft equipped with AU-5000 micronair 

spray units were calibrated to deliver the desired volume in 30 m swath 

widths. The first application was made from July 3 to July 12 and the 

second application was to be five days later or as soon thereafter as 

possible, depending on the weather. Because of continued unfavorable 

weather the second treatment was not applied until between July 19 and 

July 22. At the time of the first application 60-90% of the larvae were 

in the second instar depending on plot and date, and a small percentage 

had molted to the third instar. At the time of the second application 

about 70% of the larvae were In the third instar with about equal propor 

tions in the second and fourth instar. 

larvae were sampled in two different ways. Beating samples were 

taken from 10 trees per plot where the pre-spray larval population was low 

(< 3 larvae per 45 cm branch tip) and a 45 cm branch tip from mid-crown of 

40 trees was taken at high populations. Pupae were sampled by using a 

burlap trap near BBH on the bole of the 40 sample trees. 

Spray deposit was assessed at ground level using Kromekote® 

cards and glass plates for all treatments and at crown level by sampling 

foliage for all treatments except Dimilin. 

The weather parameters recorded were precipitation, wind direc-

tion and speed and temperature at ground level and at 10 m above ground. 

82 



I RESULTS 

Results of the spray operation are summarized in Table 1. Thur-

/ icide 64B at 30 BIU gave excellent control at a very high population 

^ level. Thuricide 48LV and Futura at 30 BIU gave reasonable control at a 

i lower population level, but there was no reduction when Futura was sprayed 

f» at 20 BIU (Table 1). _ . 

Dimilin gave excellent control when applied twice at 70 g ai/ha, 

y even at a very high population level. Looper larvae were abundant in 

trees adjacent to the spray plot shortly after the post-spray sample was 

{. taken in the treated plot. One application of 70 g ai/ha did not affect 

larval numbers but decreased the number of pupae. Lower dosages of Dim-

l ilin applied once at 30 and 35 g ai/ha gave little or no control 

mr, (Table 1). 

' Matacil gave no control at two applications of 90 and 135 g 

W> ai/ha but it provided about 50% population reduction at 2 x 180 g ai/ha, 

double the maximum dosage in use agafejst the spruce budworm (Table 1). 

I Sumithion provided only partial control; a population reduction of about 

50-80% at pupation occurred in two of the three treatment plots 

(Table 1). 

The measurement of deposits by the various treatments on the 

/ forest floor and on the foliage have not been completed. 

~> Two fungal diseases of looper larvae and pupae occurred in most 

I of the treatment and control plots. Assessment of percent infection of 

f» larvae at post-spray sampling provided estimates of the severity of the 
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. diseases and adjusting percent reduction by estimates of disease within 

each treatment and control plot did not alter the results of any treatment 

appreciably. 

Defoliation in the experimental plots and in the surrounding 

general area showed low correlation with insect numbers. The causal 

factors for this are not clear, but poor weather and heavy rains probably 

influenced both the development and' assessment of defoliation. For these 

reasons estimates of foliage protection are not meaningful. 

DISCUSSION 

The rationale for the double application is based on a prolonged 

egg-hatching period. The second spray is intended for those larvae still 

unhatched at the time of the first spray. However the normal, prolonged 

hatching period, reported in past years, was not evident in the test area 

in 1985. 

The only £.t. formulation thVat gave good control was Thuricide 

64B. The other B.t. formulations bested may reduce only pupal numbers and 

would give little foliage protection. Poor spray deposit at the first 

application may have accounted for the low effectiveness of Futura at 

30 BIU. This treatment should be retested. 

A double application of Dimilin at 70 g ai in 4.7 A/ha effec 

tively controlled the looper. The large population reduction which 

occurred at this dosage contrasted sharply to the control and to the ad 

jacent untreated area. A single application of this dosage reduced looper 



f> 

numbers only at the pupal stage and it may not be an acceptable dosage for 

foliage protection. Two applications of 70 g ai/ha in the ultra-low vol 

ume of 2.0 A/ha should be tested. 

Matacil does not appear to be effective against the looper even 

at 2 x 180 g ai/ha, twice the maximum dosage registered against the spruce 

budworm. 

Water-base formulations of Sumithion provided only partial con 

trol at the dosages tested. Even the registered dosage of 2 x 210 g ai/ha 

provided distinctly less control than Uiuricide 64B at 30 BlU/ha and Edm-

ilin at 2 x 70 g ai/ha. 

In summary the results showed that Ohuricide 64B at 30 BlU/ha 

and Dimilin at 2 x 70 g ai/ha may be considered as potential practical 

alternatives to Penitrothion against the hemlock looper. However, these 

two insecticides will have to be registered before their large scale oper 

ational use • 
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Table 1. Results of aerial application of some insecticides against the eastern hemlock looper 
in Newfoundland in 1985.1 

i J L I 



Table 1 (concl'd.) 

text for discussion of defoliation in treatment and control plots. 

2Larvae either total of 40 branches or beating samples of 10 trees, pupae total of 40 burlap traps. 

Calculated with Abbott's formula. 
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PRELIMINARY REPORT ON STUDIES OF 

THE IMPACT OF FORESTRY PESTICIDES 

ON AQUATIC FAUNA 

Environmental Protection Service 

Atlantic Region 

November, 1985 

89 

saknight
Typewritten Text



i 

BIOASSAY STUDIES - FENITROTHION aOMABLE FOWXATIONS 

A series of bioassays were undertaken to compare the aquatic toxicity 

of the new fenitrothion flowable formulations with the presently used 

fenitrothion soluble formulations. Acute (96 hr and 48 hr) toxicity tests 

were conducted using threespine stickleback (Gasterosteus aculeatus). 

rainbow trout (Salmo gairdneri), the water flea (Daphnia magna), blue 

mussels (Mytil us edulis), and the freshwater clam (Anodonta Spp.) as test *, 

organisms. The results of these studies (Table 1) Indicate that, with the \ 

exception of the freshwater clam, the new flowable product is not 

appreciably less toxic to aquatic organisms than 1s the older oil soluble 1 

product. This Is in contrast to the observations for previously tested 

aminocarb formulations, in which it was determined that the flowable n 

formulation was much less toxic to aquatic organisms than the soluble ' 

formulations. In the case of the freshwater clam, the older fenitrothion 

formulation was approximately 4 times more toxic than the new formulations. \ 

i Since the fenitrothion flowable formulation consists of a fine 

particle active Ingredient suspension, a bioaccumulation test was conducted 

using a test organism, whose feeding mechanism 1s to selectively concentrate **> 

fine particles. Blue mussels were exposed to fenitrothion flowable [ 

solutions (0.10 and 0.60 ug/L measured ai concentration) for 30 days and 

depurated in clean water for 30 days. Fenitrothion concentrations in the [ 

mussel tissues (Table 2) became elevated within 1 day of exposure but did 

not increase appreciably after that time. Bioconcentation factors ~J 

(concentration in tissue wet weight/concentration in water) ranged from l 

15-20 in the low exposures and 15-40 in the high exposures. This is ^ 

approximately the same as bioconcentration factors (30) noted previously for ''• 

mussels exposed to the fenitrothion soluble product. Depuration was also 

very rapid with 80* of the accumulated pesticide being lost from tissues 1 

once the shellfish were placed in clean water. 

These results in total would seem to Indicate that the new ^ 
fenitrothion flowable formulations pose approximately the same hazard to the 

aquatic organisms tested, as does the older fenitrothion soluble [ 

formulations. 

Contact W. Ernst (902-426-6141) for further details. 
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TABLE 1 ACUTE TOXICITY OF FENITROTHION FLOWABLE AND FEHITROTHIOH 

SOLUBLE FORMULATIONS TO AQUATIC ORGANISMS 

TEST 

Daphnia magna 48 10.3 ppb 7.6 ppb 

Threespine Stickleback 96 3.1 ppm 3.1 ppm 

Rainbow Trout 2.2 ppm 1.7 ppm 

Blue Mussel 1.5 ppm 18.8 ppm 

Freshwater Clam 29.0, 25.0 ppm 8.1, 5.2 

(a) LC 5O's calculated using nominal fenitrothion (ai) concentration. 

(b) Fenitrothion flowabie formulation - Sumithion 20 FL concentrate. 

(c) Fenitrothion soluble formulation - Sumithion Technical (11%), 
Atlox 3409 F (1.5%), Dowanol (1.5%), Water 86%). 

(d) Exposure of test organisms to toxicant for 96 hours was followed 
by exposure to clean water for 96 hours. 
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FENITROTHION CONCENTRATION IN TISSUES (ug/g wet weiohtl 

EXPOSURE TIME TEST CONCENTRATION ATEST CONCENTRATION B 

(days) (0-1 UB/U (O.6ug/L) 
N0 1 DAY NO 1 DAY 

"I 
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FIELD STUDIES - AQUATIC IWACTS OF HIGH DOSE NEXACARBATE APPLICATIONS 

A field project was conducted to determine the aquatic impacts of 

high dose Mexacarbate applications aimed at spruce budmoth in the white 

spruce plantations of J.D. Irving 1n Northern New Brunswick. Zectran UCZ 

F-19, was applied by helicopter at a dosage rate of 150 g/ha, in a 

formulation of Zectran UCZ F-19 (22%), Triton X-114 (3%) and water (75%) to 

a stream, from its source to the sampling point. The stream was located 

within an experiment spray block which was 200 ha in size. Measured 

parameters included pesticide concentrations In water, aquatic invertebrate 

drift, aquatic Invertebrate colonization of artificial substrates, and 

captive brook trout (Salveilnus fontinalis) brain acetyicholinesterase 

activity. 

Results available to date indicate a very low deposit of mexacarbate 

in the stream with the only detectable residues of approximately 0.10 ppb 

occurring between 5 and 45 minutes post-spray. The treatment stream was low 

in aquatic invertebrate abundance and diversity. The available invertebrate 

drift data indicate a reduction in numbers of three of the five 

Ephemeroptera taxa present in the samples. These included Ametus Sp.t 

Epeorus Sp. and Cynygmula subaequalis. There was also a reduction in these 

taxa on artificial substrates after spray. The artificial substrate data 

also Indicate a reduction in total numbers of Insects between 24 and 96 

hours after spray. Numbers remained depressed until the final sample period 

1 month after spray. Analysis of samples from the control stream 

continues. 

Fish brain choiinesterase analyses are not complete at this time, 

however, It is worth noting that at 48 hours after spray a number of the 

fish held In the treatment stream appeared sluggish and several had lost 

their righting response. 

Contact W. Ernst (902-426-6141) for further details. 

( 
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FIELD STUDIES - AQUATIC IMPACTS OF HEMLOCK LOOPER SPRAYS - NEWFOUNDLAND 

A study was undertaken by the Newfoundland District Office of EPS to 

determine if the fenitrothion treatments of the 1985 Hemlock Looper control 

program were having significant Impacts on stream aquatic Invertebrates. A 

previous study (Coady, 1978) had Indicated that Newfoundland stream biota 

were more severely impacted by fenitrothion sprays than studies from other 

jurisdictions would predict. 

A treated and control stream were monitored after two operational 

sprays (direct overspray of streams) of fenitrothion (Folithion-11*. 

Cyclosol 63-401, 585 d1luent-45J) at 210 g ai/ha. Parameters sampled 

Included: water quality, stream flow, temperature, aquatic Insect drift, 

aquatic insect colonization of artificial substrates and pesticide 

concentrations in water. 

Maximum pesticide residue concentration in water was 4 ppb 10 minutes 

after the first spray and 21 ppb 30 minutes after the second spray. 

Analysis of Invertebrate samples collected 1s not complete at this point. 

Contact W. Pierce (709-772-5488) for further details. 



Government of Newfoundland and Labrador 

Hemlock Looper Environment H 

Monitoring Program 

fffl^ 

The Department of Forest Resources and Lands was required 

to conduct environmental nonitoring associated with a control 

program for hemlock looper. Two studies were conducted, by 

contract, one to examine impacts on pollinators, and second, to 

examine impacts on song-birds. A brief summary of these two 

reports follows. 

Pollinators and Berry Production: 

"Experimental blocks were located on the Avalon Peninsula. 

Timing made use of blueberry, the original target species, impossible 

Instead, a late flowering species, raspberry was selected. Visual 

plots were established, with pollinator activity observed for 

one minute, close to mid-day. Pollinators, and flowers were 

identified. Sweep net collections were made weekly. Fruit 

set was estimated by comparing the numbers of flowers and buds 

per stem to the numbers of ripening berries per stem. 

A study was conducted to monitor the potential effect of fenitrothion 

spraying on pollinator activity and raspberry fruit set in the 

central Avalon Peninsula. Pollinator abundances in sweep net 

collections and activity on flowers were extremely variable due 

to a variety of factors. Data on fruit set were also inconclusive 

due to vandalism in the block that was sprayed. Little speculation 

can therefore be made with regard to the effect of spraying on 

pollinators or berry production. 

Song Bird Study: 

A study was conducted to monitor the effect of fenitrothion spraying 

on several song-bird species in central Newfoundland through the 

depression of brain cholinesterase activity relative to unsprayed 

controls. From 29% - 100% of all individual birds collected from 
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spray blocks had brain ChE activities depressed by more than 20% 

compared to average control values for those species, indicating 

probable exposure to an anti-ChE chemical such as fenitrothion. 

No behavioural abnormalities were noted in the field, however, 

indicating that birds may not have been exposed to lethal levels 

of spray. 
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Herbicide Application Program 1985-89 ,-» 

Environmental Assessment - Update ;. 

The Herbicide Application Program 1985-89 was registered "I 

under the Environmental Assessment Act on September 29, 1983. 

The proponent (Dept. of Forest Resources and Lands, Abitibi- 1 

Price Ltd., Corner Brook Pulp and Paper) was advised that an ^ 

EIS is required. The assessment is to be done in stages, with 

Stage I being a Literature Review and Public Consultation Program, 1 
Stage 2, monitoring and field trials (if required), and Stage 3, 

the writing of the formal EIS. ' "*) 

To date, Stage I Literature Review and Public Consultation ^ 

Program were submitted in late July, and distributed for review \ 

by the assessment committee, public, and selected technical reviewers. 

The document was found to be unacceptable as submitted, and was "1 

returned to the proponent for revisions in late September. 

It has not yet been resubmitted. **> 

CIS 
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National Forestry Pesticide Use Data 

j Presentation to the Forest Pest Control Forum, Nov. 19-21, 198S 

Data on pesticide use in forestry has not been compiled, in the past, on a 

p national basis. Federal and provincial forestry agencies and industry have 

a need to monitor and gain a basic knowledge of pesticide use. Through a 

I request by the Forest Pest Management Institute, the Petawawa National 
Forestry Institute (PNFI) has been tasked with the job to investigate how 

r these data can be collected, processed and reported, and to coordinate 

this effort. The FIDS Technology Development Project at PNFI is developing 

' databases in support of FID8 and will consider forest pesticide use data 
as a component of these databases. 

The scope of pesticides with which we are concerned are those used in 

insect, disease, and vegetation control, within the forest land base of 

Canada. The inclusion of data on pesticides for animal control, or 

P pesticides used on trees outside the forest, is debatable. 

Our investigation began with tracking down sources which may already 

aggregate pesticide data, on for example, the provincial level, on a 

j* regular basis. Copies of actual data or their description have been 
( received from most provincial agencies which are involved in either the 

application or the regulation of pesticide use. With this information at 

rhand we could then proceed with identifying the various data types that 

exist across the country, their meaning, differences, accuracy, and 

comp1eteness. 

m An understanding of the use and need for reporting pesticide use was 

| gained from the provincial information sent us and through discussions 

< with FPMI amd CFS headquarters staff. A suggested approach is presented. 

Note that we recommend collection of summary data only) not the details of 

<m each pesticide project. The data elements that are suggested for 

| collection are: 

1) Planned versus actual use - Agencies such as FPMI require planned 

p pesticide use in advance of the field season so they can better plan their 

i research projects. 

2) Geographical location - Most pesticide data is available at the 

p provincial level of summarization. In many cases it would be possible to 
( trace back to the individual application project to determine the exact 

geographic location, but this process would be tedious. The distribution 

of use is important, and would be best shown if the data were 

P geographically referenced at the finest possible resolution. It is 
! suggested that a subprovincial level be chosen for each province, such as 

provincial district, region or county. 

r3> Type of operation - Pesticide use operations must be categorized as 

"operational" or "experimental". 

p, 4) Agency of application - The agency that is responsible for the 

application is reported. Public use on forest lands would also be 

1 included. 
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5) Target - The target at which the pesticide is applied and the resulting j 
action should be described as detailed as possible. Detail on current data 
is quite variable, such as "insect control" compared to "control of spruce 
budworm", or "herbicide" compared to "right-of-way maintenance". H 

6) Application material - The specific type of material used in the 

application and its active ingredient can be expressed as the product, •** 
chemical or other common name. Me suggest that a catalogue linking these \ 
names together be part of a pesticide reporting system for referencing. 
The percentage of active ingredient in the material and the dilutant, if 
any, would be reported. ***) 

i 

7) Method of application - Basically the method could be categorized as 
"air" or "ground" application. If available more detail on the type of _ 
equipment used in each unique application can be included, such as ' 
aircraft and nozzle type. ■ 

8) Application equipment - A separate table or file of data can be "** 
retained which would have more detailed information on the equipment used 1 
by each agency for each application material and target. Much of these 
data could be in the form of remarks rather than coded fields. 

i 

9) Volume of material - The total mixed volume or weight of the diluted ' 
pesticide that was applied is reported. The units of measure are litres 
for volume and kilograms for weight. >** 

10) Amount of active ingredient - The amount of active ingredient is 
always expressed as a weight, in kilograms. 

11) Rate - The rate will be the kg/ha of active ingredient for chemicals, j 
or the 1/ha of diluted biological material applied. 

12) Dosage - Dosage is only used for biological agents, and is expressed \ 
in BlU/ha for material such as Bt, and PIB/ha for viruses. l 

13) Area of application - The actual forest area which was treated with **) 
the pesticide is reported. If there are multiple applications of a j 

pesticide in the same area during the field season, it must be reported as 
such to avoid double-counting. In some cases, the actual forest area 

treated is not available, but rather a "regional" area within which the ^ 
pest was controlled with the application. These two types of areas should ■ 
be separated so that actual areas are not inflated and hence 
misinterpreted. «. 

14) Area requiring application - This type of data requires more ' 
investigation and discussion, before it is to be included in pesticide use 

reporting. For comparison, it is desirable to know the area requiring H 
application, so this can be related to planned and actual areas treated. i 
However, accurate data may not exist to allow such comparisons to be made 
that are meaningful and not susceptible to misinterpretation. ^ 

15) Time of application - The year which the application occurred is 
essential. The season of application, spring, summer, or fall is suggested 
for inclusion. m 
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m 16) Source of data - The source of data refers to the document from which 

i these data were extracted as directed by the provincial pesticide 

authority. The source may be a published annual report, or an estimate 

taken from project plans. It would aid in avoiding duplication in 

F reporting for the same applications, and would flag data entries as final 
( figures -For reporting or as interim estimates. 

m 17) Data integrity and completeness - Data which is deemed to be accurate 

by the provincial authority, should be given a different level of 

integrity than data which represents a rough estimate. More care can then 

be taken on how these data are reported. An indication must be given from 

rthe source on the completeness of the data for the reporting period, so 

that this can be included as a qualifier in any reports from the system. 

™ 18) Data security - Certain data may be intended for special analysis by 

certain individuals, again to avoid data misinterpretation. Data can be 

1 classified and hence made available for authorized purposes. 

p During our investigation, we compiled data for the 1984 field season and 

f retained these on a microcomputer using the Lotus 1-2-3 spreadsheet 

program. In an operational mode, we plan to place the data in with the 

other FIDS databases on the INGRES relational database management system 

f** on a minicomputer at PNFI. 

It is the intent of CFS Headquarters to pursue an agreement with the 

r provincial cooperators through the Canadian Council of Resource and 

Environment Ministers for the summarization and reporting of forestry 

1 pesticide use data. If an agreement is made, we recommend that the first 
year of reporting begin with the 1985 field season. Once specifications 

f are confirmed they can be provided to the cooperators so data can be sent, 

j and put into a database. It is recognized that much of the data may 
already exist in provincial reports, Pest Control Forum reports, and from 

p, groups such as the Eastern Spruce Budworm Council. These sources will be 

\ accessed. The proposed annual report will consist of a summary of the data 
{ received, presented in tabular form and supplemented with business 

graphics to show certain relationships within the data. 

J.M. Power, Project Leader, 

FIDS Technology Development, 

\ Petawawa National Forestry Institute 
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REPORT TO THE._I.HIJRIEINJH JfcNj£UjAL FORESTRY FORUM 

1. PESTICIDES DIRECTORATE! MaJor changes have occurred this year. Firstly, the 

Pesticides Division became a Directorate on July 1» 1985. 

There has been a much needed expansion in staff - there are now 4 

insecticide. 1 vertebrate. 4 herbicide. 3 fungicide* 3nd 3 antimicrobial/ 
wood preservative evaluation officers. Additional compliance and technical 

sevices staff as well as field and rediancl office personnel have been added. 

The Pesticides Directorate will be moving to the government buildings at 
Billings Bridge in Ottawa on December 13. 1985. An official announcement 
reJ address and phone number(s) etc. will he made when the move date is 

inminent. 

"■• SALTER REPORT? This report reJ consultation in the Assessment and 

Registration of Pesticides is bein3 implimented. 

First step in the recommendations was the 

Infornatiop Secretariat. The first phase 

operational on 3 trail basis from April 1 

the trial period, the Call Line's 3 stoff 

of Questions from across Eastern Canada. 

snd 3 final decision regarding the future? 

comriunication will be made later this yea 

:>eeiri<; to have been very f ovoursbls?. 

Future functions of the Information Socn.? 

rin rjctivs ingredients and the publlection 

establishment of the Pesticide 

, the Pesticide Call Line, was 

to late October. 1935. During 

members, fielded a broad rsnde 

Results are being assessed now 

of this approach to iwrove 

r. Response to the service 

t3ri-:-t uill include? backsroun'Jers 

oT rt?d!.ilptor'j ration~*ls. 

-The Independent Pest Management Advif nrs Po.tr ri (FvifrO '■; 0 3 d v i -s, i* t h e 

t'linister on brood policy cuestions *:i..J is'iJcs of t\^':-c':i:\ eo:i .•; ru i-.3f. 
'-• -^2bl i 3h ?d . 

"■■ft 'i3Jo 'Jsrsioss! (former lecturer iri ?v^) :.t. :: .. "", ]•','$ Cna L -'n r.,-,t 

.'■r. Alvin G^sncer (former research c ??. ? n £i:.-1 zoO D :i r - .• c. o r of Lc::-don *tr; 

Cari?ds Rojesi'ch Station) is a PMAB nenijt-r. 

>irs. Pat "<rOwA (formerly uith Co~i5Lirior:s A ;.•- iw .0; -ion •." Csn^df;) is 3 PMAB 

nenber. 

\ 

Alachlor Poview E<oard was announced b>j 

zee Prsss Release attached. 

'ho M:r.i-stcr en November 1"? 1985 -

-Working papsr entitled 'The Risk Management Process' prepared by Dr. 

William Leiss has been released this week (November l?th). This paper 

is another example of the series of initiatives by A3 Canada to broaden and 

involvement and to seek improvements in the regulatory process and in 

particular the management of tortie chemicals in general* One purpose of 

the document is to generate discussion and dialogue hopefully to increase 

public awareness of and participation in the risk management and/or 

regulatory process. 

Copies are available from the Pesticide Directorate. 

„» 

NEU AND MODIFIED USES: List of new snrj modified usl>g is attached. 

Only one new BT formulation was registered in 1985 for forest use -

?3ctocP9ir-e F. 

Several BT formulations were given temporary registration with special 

labelling (User Beware? Statements) for Jackpine Buduorm and Eastern 

HtiSilcck Looper uses. The Pesticides Directorate provided these 

registrations to assist various provinces deal with emergency/problematic 

outbreaks. Temporary registration of Aminocarb was also 

available, however, provinces declined the offer. 

y 

offered/made 
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( •. NEW PRODUCTS IN THE UORKS! 

is presently under review* 

rThe American Doudlas Fir Tussock Moth Virus TM Bio Control will be 

registered shortly. 

Several BT formulations are presently under review. 

Suiriithion 20 Flouable is under review. 

F1 ETI - several formulations will be registered this year for both mosauito 
( and blackfly control. 

jr. J3X _ urban use: 

Growing concerns and problems have arisen in several provinces in the last 
rfew years with 3yps« moth and spruce budworm in urban areas and extensive 

parkland areas. Some provinces have had difficulty in dealilnd with 

cottaae areas as well* 

\ In 1984 and 1985> there have been auaranteen Gypsy moth control programs 

( carried out in B.C. These involved the application of BT via helicoper 

in urban areas. Consultation with the public carried out in the 

r affected neighbourhoods apparently met with favourable results and the 

programs were able to proceed. 

Bt has a Good track record and appears to be very favourably accepted by 

P the public. No environmental or health related 3ffects have been 
( identified with its use. We h3ve adreement in principal to urban user 

therefore? we are approaching the? manufboturers/rodistrants of Bt to see 

rif they are interested in applying far restricted class registration of 

serial use in urba"; areas. Gc-ie applications 

have been received. Ue anticipate? the registered use uill be available 

for the 1986 season. 

L. BIOLOGICAL GUIDELINES: UorkinG draft of Guidelines for the registration 
of naturally occurring microbial organisms will be distributed as an R 

P1 !i3nor3ndum by early 1986. Comments from researchers would be appreciated. 

7« REGISTERED PRODUCTS/USES INFORMATION: Our technical soviees people are 

_ presently neGotiatinS with NRC to have our pesticide information made 

I available through the CISTI (Canada Institute of Scientific and Technical 

( Information) system* Our information system is fairly well set up now and 

particular use tables etc. can be fairly easily Generated* 

ri 

( :. RESEARCH PERMITS: A larGe number of research permits were received this 

year* Following my reauest last year* the permits were much better 

organized this year* 

( There were some particularly interesting RP's this year? e»G. Diazinon and 

Zectran trials and we very much look forward to soeind the results1. 

W. E. STEWART, PHD 

EVALUATION OFFICER 

PESTICIDES DIRECTORATE 

fP\ 
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New and Modified Insecticide Uses fop Forestrnt 

Eastern Hemlock Looper 

30 BlU/ha 

Jackpine Bucjworm 

21-30 3IU/h3 

15-30 BlU/he 

tw 

18-21 BlU/ha 

NUL K/P/^C FPH #17824 

■ LIT l/lVd$«l FPM +17786 

?T3 SAL +17782 

Temp Red Renewal 1985 

BT 

rcV 

FL 

UCA #11115 

CGC #17873 

CHP #14882 

New Red 

Bactospeine 

Use Temp to Full 

Res. 

Temp Red. 

Use 

Forests* Woodlands: 

Gapsy Moth» Gpruce 

Budworm 

20-30 BlU/ha 

Doudlas Fir Tussock Moth 

Forest Nursery Seedlings 
Root Weevils 

Tree Nurseries - Cutworms 

Forestry Nurseries -

St3wberry Root Ueevil 

0mimentals» Conifersr 
Shrubs* Commercial Nursery 

Doua Fir I White M3rk 

Tussock Hothr Spruce Bud-

worm* coneworm* open feed-

ind sawflies« 

Deciduous Trees S Shrubs: 
Eastern S Forest Tent Cat.* 

Fall i Euonamus Uebworm* 

Open feedind Aphids. 

f?SS 

^?^\ 
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press release 
Agncultur 

Canada 

Communications Branch, Agriculture Canada 

Ottawa KIA 0C7 (613) 995-8963 

ALACHLOR REVIEW BOARD FORMED 

J-60/11 

For Immediate Release 

OTTAWA, November 13, 1985 ~ Agriculture Minister John Wise today 

announced the appointment of five people whose task it will be to 

make recommendations on the future of a widely-used corn and bean 

herbicide. 

The review panel was formed as the result of a request by 

Monsanto Canada Inc., manufacturers of the herbicide alachlor, sold 

in Canada under the trade name Lasso. 

Chairman of the review board, which will start its 

deliberations as soon as possible, is the Honorable Mr. Justice 

Gregory Thomas Evans, supernumary judge of the High Court of Justice 

of Ontario. His appointment was arranged through the co-operation 

of Justice Minister John Crosbie. 

Members of the board are: 

Dr. Emmanuel Farber, Professor of Pathology and of 

Biochemistry, University of Toronto; 

— Dr. David Freshwater, Professor of Agricultural 

Economics, University of Manitoba, currently on leave and working 

with the United States Department of Agriculture; 

Dr. Gabriel Plaa, Vice-Dean for Medical Research and 

Graduate Studies and Professor (toxicology), Department of 

Pharmacology. Universite de Montreal? 

Dr. William Rowe, Professor at the Center for 

Technology and Administration at the American University, 

Washington, D.C., and Director of the American University Institute 

for Risk Analysis. 
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Earlier this year, Agriculture Canada cancelled the full "*] 

registration of alachlor and provided a temporary registration. 

This action was taken for two reasons. Health and Welfare **| 

Canada officials were concerned over findings that the product 

caused cancer in laboratory animals. Agriculture Canada tests also « 

showed the chemical was reaching drinking water supplies in 

corn-growing areas of the country. 

"This appeal process is an integral part of the Pest "1 

Control Products Act and Regulations," Mr. Wise said. "The hearings *' 

will start as soon as possible, and I look forward to receiving ***) 

recommendations from the panel. : 

"I consider that we are indeed fortunate to have been able 

to assemble a board of such prestigious members." ; 

- 30 -

B'or more information, media may contact: 

Sharon Andrews •■ Ha jo Versteeg 

Media Assistant Chairman 

Mr. Wise's Office Pest Management Advisory 
Ottawa, Ont. Board 

(613) 995-9133 Ottawa, Ont. "f 

(613) 990-1437 \ 

ctw 
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13th ANNUAL PEST CONTROL FORUM 

Ottawa, Ontario 

19-21 November, 1985 

OVERVIEW STATEMENT - FOREST PEST MANAGEMENT INSTITUTE 

G.W. GREEN 

As the years go by it seems to be more and more difficult to prepare an 

overview statement that contains both a thumbnail update of programs and 

events at FPMI and highlights some of the good or the bad things that have 

{ happened over the year with respect to forest pesticide research and/or 

forestry's use of pesticides. 

ps» With respect to our research program at FPMI, there have been a few 

changes over the past year. We have been successful in staffing our position 

P" in immunochemistry with Dr. Anthony Pang, who joined us in June, 1985 and we 

have staffed the vacant professional position in the field aspects of 

bacterial pathogens with Dr. Kees van Frankenhuyzen, also in June, 1985. 

Over the past year, we also created a position of Terrestrial Invertebrate 

j Ecologist within our Environmental Impact Project and this position was 

filled by Mr. Kevin Barber in September, this year. To date, we have not 

( been able to fill the professional position in pesticide dispersal systems or 

pi in fungal epizootiology that were reported as vacant last year. In addition, 

I 
' this year, we lost our research scientist in ceLlular interactiions who 

f" retired to get married, and our Technical Editor (French) who transferred to 

( 
the Laurent!an Forestry Centre. Just where we go in the immediate future 
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with staffing vacant positions or in taking advantage of attrition to effect 

some program changes must await a firm decision on how the new government's 

austerity measures will effect the staff complement of the CFS and FPMI. 

As most Forum attendees are aware, the Great Lakes Forestry Centre, which 

currently houses much of FPMI, is undergoing a major facilities expansion ^ 

program. One aspect of this is the addition of a 6600 m2 extension to the 

laboratory block. This new wing will house virtually all of the research "1 

elements of FPMI bringing the whole Institute under one roof for the first 

time in its history and providing a sense of physical identity which has been 1 

lacking to date. The move to the new wing is scheduled for late November, 

1985, immediately after which the old IPRI building or Cameron Building, as j 

it is now called, will be demolished. These new facilities are long overdue 

and will provide space much more attuned to the Institute's present program ! 

than the facilities that we will vacate. ^ 

Where Institute program is concerned, there have been few major changes 

over the year concerned. As noted earlier, with our new immunochemist in ^ 

position, we are now in a position to strengthen our basic research in 

microbial pathogens and to investigate in greater depth some of the potential \ 

that new thrust3 in biotechnology have to offer. We have strengthened our 

program in bacterial pathogens which will allow us to continue investigations 

into the more effective and efficient use of JJ.t. against the spruce budworm ^ 

and other important forest insect pests and will allow Dr. Fast to spend more 

of his time In a cooperative (Bionet) approach to the chemistry and mode of ""! 

action of the jJ.£. crystal toxin. We have completed our work on the spruce 

budmoth (Zeiraphera) this year and have reoriented the two scientiscs ' 

involved to investigations of insects affecting cone and seed production. We 
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have submitted a registration petition for the European pine sawfly nuclear 

polyhedrosis virus and have begun work on one for the gypsy moth virus. In 

response to outbreaks of the jack pine budworm in Ontario and the hemlock 

looper in Newfoundland we have initiated or participated in field trials of a 

number of pest control agents. These have been some of our newer thrusts 

about which you will hear or read more about later. 

While we have made progress in some areas, we have suffered some serious 

setbacks in others. The most important of these latter, is one that, 

although it took place in British Columbia, should be of concern to all Forum 

members because of the potential that it has for significant impact on our 

ability to carry out research applications of candidate pesticides in the 

field. As I indicated in my report to the Forum last year, FPMI has been 

involved in cooperative research trials in B.C. with herbicides for use In 

highly productive alluvial sites in B.C. coastal forest zones. In 1984, work 

j was successfully carried out with glyphosate in the Carnation Creek area of 

p, Vancouver Island and similar work with Garlon was planned for the Skeena 

■ River area near Terrace, B.C. This latter research was to be carried out in 

P a joint undertaking (FPMI, Pacific Forestry Centre, B.C. Ministry of Forests, 

Simon Fraser University and Dow Chemical Corporation). Protocols for this 

research were carefully prepared and broadly reviewed by cooperating agencies 

and other federal and provincial agencies involved with fisheries, wildlife 

[ and environmental protection. The studies were designed to determine the 

efficacy and environmental impact of Garlon herbicide, were heavily weighted 

' towards the latter side and designed to provide information requested by 

P> regulatory authorities for registration and use pattern purposes. Concerns 

expressed by Fisheries and Oceans resulted in amendments to the research 

r* protocols and determent of the research trials until 1985. 
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The amendments incorporated into the protocols were very significant, 

reducing the areas to be treated to a total of 63 ha (from 13.0 ha) and 

institution of a 10-metre pesticide free zone along all fisheries sensitive 

bodies of water. All required federal and provincial permits were obtained. 

At the 11th hour, however, a temporary injunction against the applications 

was granted by the B.C. Supreme Court in response to an action in the name of 

the Kitsumkalum Indian band. This action will now go before a full Appeal 

Board, an undertaking that cannot take place before this winter. Obviously, 

this has effectively blocked the research for 1985; an extremely 

well-conceived and structured research application of a candidate pesticide, 

designed to provide solid technical information of the type required to 

resolve environmental impact questions and concerns involved, has once more 

been effectively blocked. If the Kitsumkalum Band is successful in its bid 

for a permanent injunction, the next step would be a full trial similar to **) 

the Nova Scotia phenoxy trial. 

In spite of this major setback, all researcher cooperators agree that a ""] 

sound and comprehensive series of tests has been designed and that the 

research is essential for determination of the environmental safety of Garlon i 

in B.C. or other coastal forest zones. Such information is prerequisite to 
\ 

the registration and operational use of Garlon on such sites. 

This whole situation is painful testimony to the need we have in «^ 

forestry to resolve, with our federal and provincial counterparts in ] 

renewable natural resource and/or environmental agencies, the whole "*) 

philosophy of pesticide research and the absolute need to conduct the field 

aspects of it in essentially identical sites to that in which the pesticide "1 
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is most likely to be used once registered under the Pest Control Products 

Act. Unless we can do this and achieve some acceptance of the inevitable 

(though usually minor) environmental trade-offs involved, forestry-ralated 

pesticides research will be thwarted, the development of new .and/or improved 

pesticides for forestry use will be slowed to a standstill, and forestry will 

be denied the tools it requires to achieve management objectives to the 

ultimate disbenefit of all Canadians. This matter begs resolution now! 

The very existence of this problem makes one wonder if the Forest Pest 

Control Forum is serving its purpose in an optimal way. The Forum was 

originally conceived by the CFS and convened by it "to provide the oppor 

tunity for representatives of provincial and federal governments and private 

agencies to review and discuss forest pest control operations and related 

research". In the earlier days of the Forum there used to be very serious 

discussion and interplay relating to the environmental impact of proposed 

forest protection operations and of environmental concerns that should be 

addressed in pesticides research proposed. This sort of interplay went on 

between the forestry people of the Forum and representatives of other federal 

and provincial renewable natural resource and environmental agencies. The 

discussions were open and frank - sometimes quite animated - but I do think 

that, in many instances, they achieved much of what I proposed at the end of 

the last paragraph; they often led to cooperative research between the 

agencies involved and, if nothing else, they certainly added some zip and 

zest to Forum considerations. We seem to have lost this now; the Forum seems 

to have retrogressed to relatively staged productions of pest situations, 
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control operations, proposed operations and recounting of related research 

.and research plans. The meetings tend to be forestry-dominated; we end up 1 

talking to ourselves. Quite frankly I think more could be accomplished if, 

somehow, we could spend less time on recounting the "situation" aspects of i 

pests and pest control operations (executed and planned) and perhaps more 

time on pesticide development, data gaps, procedures to plug these gaps, and 

considerations of a more holistic approach to renewable natural resource n 
i 

management than the insular isolated approach resource sectors tend to be 

adopting today. I think that there is something worth thinking about here! ™] 

G.W. Green 

18 October 1985 

"1 

I*.1-!! 
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13th ANNUAL PEST CONTROL FORUM 

FPMI Reports on Studies Carried Out by the 

Biorational Control Agents Program - 1985 

T.J. Ennis 

Dr. Green's report has covered the overall program and staff 

changes that have impacted on this program during 1984-85, so this over 

view will only highlight achievements for this program. More detailed 

information has been provided in the project and study handouts, and 

some staff members are here for individual discussions. 

Microbial Control Agents 

FP-10. Bacterial pathogens 

Development continued on a cooperative research network on the 

chemistry and mode of action of the £•£• toxic crystal. Cooperating 

agencies now include FPMI (crystal protein supply and bioassay), NRC 

(molecular genetics, gene sequencing and protein structure), Ottawa 

University (protein chemistry), Laurentian University, Sudbury (activa 

tion chemistry) and Waterloo University (receptor studies). Bridge 

funding has been obtained until fall 1985 when NRC strategic grant 

support is expected. A post-doctoral fellow at FPMI is also involved. 

Kees van Frankenhuyzen, Study Leader, Bacterial Applications, began work 

June 1, 1985; and travelled to £.£. application and research areas in 

New Brunswick, Newfoundland, Quebec and Ontario to familiarize himself 

with insect and application problems. An analysis for this study will 

be prepared during Winter, 1985, to formulate future plans for research 

emphasis. 
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FP-11 and 12. Fungal and Protozoan Pathogens 

Monitoring continued of fungal epizootics that occurred in budworm 

populations north of Sault Ste. Marie. With departure of the Study ™J 

Leader responsible for this work, most of the emphasis of the Project 

has centered on this area, supplemented by laboratory studies on fungal ~\ 

propagation and mode of infection. The same populations were surveyed 

for Incidence and level of microsporidian infection. Laboratory work ! 

centered on identifying effects on larvae and adults as well as 

carryover from generation to generation. 

FP-13. Viral Pathogens _ 

The registration package for Vlrtuss, the FPMI NPV for control of 

the Douglas fir tussock moth, contained U.S. data on the American "1 

product TM-Biocontrol-1. This package was split into two and resub-

mltted to Agriculture Canada with a request for separate registration of "1 

the two so that the American product can be imported into Canada. A 

petition for registration of European pine sawfly, Neodlprion sertifer 

NPV was also submitted in March 1985. Spruce budworm NPV was tested «| 

against jack pine budworm in Ontario in a collaborative project with 

GLFRC and OMNR. The virus specific protein synthesis of spruce budworm H 

NPV is being studied in infected cells to better understand the mode of 

action of this virus. Biochemical characterization was also included In 1 

the registration packages. Persistence of spruce budworm NPV on foliage 

and in the soil is being determined so the control potential of this ! 

virus can be assessed. 



Biological Interactions; 

FP-20. Insect Pathogens in vitro FP-22. Immunochemistry 

FP-21. Cell Biology FP-23. Biological Systems Analysis 

Research carried out in these projects is of a highly cooperative 

nature and tends to be longer term. Highlights include recruitment of 

Or. A. Pang for the Immunochemist position, the temporary transfer of 

Dr. S. Sohi to Kyushu University, Japan, on Career Development Leave, 

and the resignation of Dr. J. Percy, Cell Biology, to pursue a career in 

Austin, Texas. Dr. R. Fleming, Systems Analyst, continues important 

input into use of modelling and systems analysis in pest and pest 

management problems. 

Physiological and Genetic Mechanisms; 

FP-30. Pheromones 

Work continued on confirming pheromone and attractive compounds for 

a number of insect pests, including Dioryctria reniculleloides. 

Zeiraphera canadensis. two Eucosma species, spruce seedaoth and oak leaf 

shredder. Four species of shoot borers, shoot moths and tip moths in 

the genera Euco3ma and Rhyacionia vere studied in detail, both in terms 

of attractants and in terms of the biology of the complex. 

FP-31. Insect Growth Regulators 

Dimilin was tested against the eastern hemlock looper in coopera 

tive trials with NeFRC, Newfoundland Department of Forests and Lands, 

Chemagro, Sumitomo Canada Ltd., Zoecon Industries Ltd. and Duphar B.V. 

Ltd. Other agents tested in these trials were £•£., Matacil and 

fenitrothion. 

FP-40. Complementary Research Services 

Insect production continued at a high level, over 6 million insects 
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having been produced. Predominant species were eastern and western 

budworm and white marked tussock, many of which went to pathogen 

production. Jackpine budworm stocks were initiated in response to the 

outbreak of this pest in Ontario. Greenhouse production included potted 

trees for insecticide screening, insect food foliage and deciduous 

material for herbicide screening. 
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13th ANNUAL PEST CONTROL FORUM 

FPMI Report on Studies Carried Out by the Chemical 

Control Agents Program - 1985 

E.T.N. Caldwell 

The past 12 months have been extremely busy ones for the Program 

and include some success stories as well as temporary setbacks. Regard-

less of the outcome of some of our research initiatives, it can be 

safely said that the past year has been a very exciting one. 

Most of the staff and program changes have already been described 

to you by Dr. Green so I will concentrate on the research side of my 

program. 

The following are highlights only of 1984/85 accomplishments. 

Further details can be found in the project and study handouts or by 

discussing details with staff. 

Chemical Control Agents 

FP-50 Insecticide Toxicology and Screening 

Most screening activities this year were centred around pests 

other than spruce budworm. Tests with Zeiraphera canadensis have been 

completed and indicate that of all the materials tested, permethrin is 

the most effective. Jackpine budworm and Eastern hemlock looper studies 

were initiated to assess toxicity of fenitrothion, aminocarb and 

mexacarbate formulations on these pests. Tests are continuing against 

the black army cutworm and at this point permethrin, methomyl and 

chlorpyrifos appear to be promising candidates. The toxicity of a 

number of insecticides on pollinator species have been completed and 

tests have been undertaken to assess the residual toxicity of mexa-

carbate, larvin, and AC 217-300 against spruce budworm. 
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FP-51 Insecticide Field Efficacy 

Efficacy studies against jackpine budworm were completed in 

Ontario using Sumithion flowable, Matacil flowable and Futura B.t. 

formulations as candidate materials. Results indicate excellent control 1 

of populations with both Sumithion flowable and Futura products. 

Control using Matacil flowable was however surprisingly low. Data 

should be sufficient to allow for registration of the Sumithion flowable ^ 
j 

and Futura B.t. products for future jackpine budworm control operations. 

FP-52 Plantation Pest Management ^ 

Life cycle, behaviour, phenological, sampling and damage 

appraisal studies were completed for Zeiraphera canadensis and publica- *"j 

tions are currently under development. The pheromone, trap position, 

model, concentration and monitoring aspects have been identified and 

secondary components of the pheromone will be investigated in future by 

Andrg Lavallie at LFRC. Seed and cone insect problems were investigated 

for the first time commencing this year and a workshop was held in 
i 

Quebec City in conjunction with the Canadian Tree Improvement ; 

Association in order to discuss and coordinate research activities ^ 

across the country. Peter de Groot, the study leader for the Protection 

Strategies and Techniques study initiated educational leave at UBC for a "1 

Ph.D. in seed and cone insect research. 

FP-54 Herbicides Research and Development 

The major focus of research in this project continued to 

involve cooperative efficacy and environmental research with Roundup, I 

and in particular Garlon herbicides in B.C. A short update of this „, 

problem will be presented later. Follow-up vegetation assessments have : 

occurred at Carnation Creek following last year's Roundup applications «*s 
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I there, and followup studies have also occurred in New Brunswick relative 

f*> . to previous Velpar applications. Greenhouse studies to determine the 

Impact of different droplet sizes and volumes as well as adjuvants on 

P efficacy of glyphosate, hexazinone and trichlopyr on a variety of weed 

and crop trees have been initiated with some promising results. Field 

I trials with Velpar spotgun treatments in Ontario designed to assess 

plant response and soil persistence, have been completed and are now 

\ being written up. 

Application Technology 

' FP-60 Dispersal Systems 

p This position is still vacant. There are, however plans to 

fill this position at an engineer level and to incorporate the project 

f as a study within the Spray Cloud Behaviour Project. This position has 

recently been classified and the next step will be to to staff it at a 

I time when government cutbacks could seriously jeopardize our plans. 

FP-61 Pesticide Formulations 

| A great deal of attention has been given to writing up the 

_^ results from previous investigations and numerous reports or publica-

' tions have been completed in this regard. Studies were initiated on the 

p degree of adhesion of spray droplets of one B.t. formulation with and 

without stickers. The influence of viscosity, volatility and distilla-

P tion points of spray diluents on droplet spectra and deposit character 

istics was investigated for a wide range of petroleum and vegetable oils 

j and a gravimetric method was developed to compare volatilities of non-

aqueous pesticide formulations and spray diluents. 

\ FP-62 Spray Cloud Behaviour 

Efforts have been directed at completing reports of past 

i research activities including drift studies with permethrin and 
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glyphosate in Ontario and B.C. respectively. A field experiment was \ 

initiated this fall to investigate and calibrate droplet collectors or ^ 

air samplers which were designed and built by project staff for future 

field investigations on the extent and nature of spray cloud behaviour. ^ 

In addition a new Artek image analysis system was acquired and project 

staff have been calibrating and exploring the use of this system for "*| 

quantifying spray droplets and deposits. 

Environmental Concerns > 
\ 

FP-70 Environmental Impact 

Fenitrothion technical was applied to portions of the Icewater 

Creek experimental area north of Sault Ste. Marie this year in the first 

attempt to assess short and long-term ecosystem impacts of insecticide ; 

treatments. Zectran UCZF 19 was assessed in New Brunswick to determine ^ 
I 

potential for causing aquatic impact. Results thus far continue to 

indicate that Zectran should be a very promising control alternative for 1' 

spruce budworm. This study should complete FPMI's investigation of 

Zectran for registration purposes. The project was also heavily j 

involved in the aborted attempt at determining impacts of Garlon 

herbicide in B.C. The project has undergone some reorganization and 

upgrading of positions from technical to professional levels. A number n 
i 

of former EG-ESS positions have been reclassified to BI (biologist) 

positions and a new staff member, Kevin Barber, has been acquired to "*) 

look at pesticide impacts on terrestrial invertebrate fauna. 

FP-71 Insecticide Chemical Accountability H 

Laboratory investigations continued on analytical methodology, 

leaching behaviour and degradation product identification for Zectran ! 

insecticide. In addition, the environmental persistence of Zectran was 

determined in New Brunswick field studies in cooperation with FP-70. ' 

J20 -i 
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The project also participated in cooperative investigations of the 

deposit and subsequent residual behaviour of chemical insecticides, 

notably fenitrothion and/or aminocarb at Icewater Creek and in 

Newfoundland. 

r 

r 
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Laboratory Assays of JB.t. var kurstaki Against Hemlock Looper and Jackpine 

Bioassays were carried out at FPMI to ascertain whether £♦£. could 

provide an adequate level of mortality of jack pine budworm and hemlock 

looper as well as foliage protection when applied in the sane manner as for 

spruce budworm. No tests with modern formulations and strains have been 

conducted or. these insects. 

Hemlock looper were received from K.P. Lim of the Newfoundland Forestry 

Center, and jack pine budworm were reared from L2 hibernating larvae 

collected in Ontario. Two assays were attempted: a diet bioassay similar to 

that used for spruce budworm and a foliar assay where appropriate foliage was 

sprayed with 32 BlU/gal JJ.£. to obtain a defined deposit of about 1 50u 

drop/needle and exposed to larvae. The diet bioassay, using HD-l-S-1980 as 

the source of jJ.t^ showed that in both insects the time course for mortality 

and the dose response are quite similar to that of spruce budworm. 

The deposit in the foliar assays approximated that which could be 

reasonably expected from an aerial spray as conducted for spruce budwqrm and 

both larval species showed major loss in survivor weight, mortality ranging 

from 50%-95% and high levels of .foliage protection. Thus both the diet bio 

assays and the foliar assay indicate the hemlock looper and jack pine budworm 

are about as susceptible to JS.j:. as is spruce budworm. On the basis of the 

results of these assays it appears likely that aerial sprays of J5._t_. at a 

concentration of 48 BlU/gal conducted as for spruce budworm will yield 

significant foliage protection provided the foliar deposit, as measured on 

mature foliage, is greater than 0.5 drops/needle. 

Based on the results of these bioassays temporary registrations were 

issued in 1985 by the Pesticide Directorate of Agriculture Canada. 
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Experimental Studies with Microsporidia 

Summary 

Experiments were conducted in order to determine what role the male 

spruce budworm. might play in transfer of microsporidia. These same tests 

also provided further data on the effects of Pleistophora schubergi on the 

spruce budworm. Spruce budworm larvae treated with 5x10* spores of P_. 

schubergi or 5x10^ spores of Nosema fumiferanae suffered 38 and 55% pupal 

mortality, respectively. Therefore, the dose chosen for further studies was 

5xl03 for £. schubergi and 5xl05 for £. fumiferanae. In no case did the dose 

of microsporidia tested affect pupal duration. However pupal weights showed 

significant reductions when larvae were treated as 4th instar. Female adults 

suffered a significant reduction in longevity when they ingested 5x10^ or 

more spores of P. schubergi as 4th instar. When healthy females were mated 

with males infected with £. schubergi or N. fumiferanae there was no effect 

on fecundity or the number of eggs hatching. However when JP. schubergi 

infected females were mated with healthy males, there was almost a 50% 

reduction in fecundity and about 12% reduction in the number of eggs that 

' hatched. In no case was either of the microsporidia transmitted congenitally 

through the male. 

Tests were performed in order to determine the effect of Vairimorpha 

necatrix on spruce budworm. This microsporidium caused high mortality of 

spruce budworm, but spores are not always present in the dead larvae. For 

example, 5x10* spores fed to 4th instar larvae resulted in 100% mortality, 

but spores were found in only 18% of these. This was also the case when 6th 

instar larvae were treated. Pupal and adult longevity and pupal weights were 

not adversely affected by this microsporidium. 
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A study of the interaction of spruce budworm and its natural enemy 

complex (in this case microsporidia) continued in 1985. The prevalence of ; 

N. fumiferanae in the Gargantua plot (area of declining infestation) has vir-

tually remained unchanged over the four years of this study. The number of 

larvae infected in 1985 was 62%. In a contrasting population of spruce «*, 

budworm at Black Sturgeon Lake (area of increasing infestation) prevalence of 

£. fumiferanae has increased from 18% in 1984 to 33% in 1985. The mean ^ 

intensity (spores/insect) has continuously declined in the Gargantua area 

from 30.7x10$ in 1982 to 4.5x10$ in 1985. In contrast the intensity in the """ 

Black Sturgeon Lake population has increased from 0.9x10$ in 1983 to 9.4xlO6 

in 1985. In general the intensity in anyone season increases with the age of i 

Che insect. 
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ANNUAL FOREST PEST CONTROL FORUM - 1985 

Insect viruses: recent progress 

Summary 

Spruce budworm NPV was aerially sprayed on jack pine budworm in } 

Gogama District. A 5O-ha plot was treated when larvae were at the peak ^ 

of the fourth instar, with a dosage of 7.5X1011 polyhedral bodies/ha in 

an emitted volume of 9.5 L/ha. The deposit caused 40.6% NPV mortality *! 

in larvae collected 6 days post-spray and reared individually. Larval 

population reduction due to treatment (Abbott's formula) was 61%, pupal 1 

reduction 66% and reduction in adult emergence 74%. Little foliage 

protection was recorded. 

Spruce budworm NPV, Douglas-fir tussock moth NPV (Virtuss) and «, 

alfalfa looper NPV {for control of black army cutworm) were produced in 

the laboratory and a small amount of European pine sawfly NPV was produced *"* 

in the field. A registration petition for European pine sawfly NPV 

(Sertifervirus) was submitted in March 1985. Redheaded pine sawfly NPV "*? 

(Lecontvirus) was supplied to OMNR staff who treated 30 plantations, in 

7 districts, with an area of 161ha. i 

Jack pine budworm, Choristoneura pinus pinus ^ 

In collaboration with the FPMI Insecticide Field Efficacy team 

(FP-51), spruce budworm NPV was tested on jack pine budworm as part of a ~! 

series of trials involving 5 treated plots and 2 check plots in Westbrook, 

Garvey and Garabaldi Twps, Gogama District. Results of Matacil, Sumithion and ^ 

Bacillus thuringiensis trials are given elsewhere in this document and 

the virus application is reported here in detail. 

A 50-ha plot in Garvey Twp, was sprayed with NPV on June 20th when 

jack pine budworm larvae were at the peak of the fourth instar. A Cessna 

AgWagon equipped with 4 Micronair AU 3000 units, calibrated to deliver ^ 
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9.5 L/ha was used for the application, dosage was 7.5x10^ polyhedral 

f* . inclusion bodies (PIB)/ha and the tank mix contained 25% emulsifiable 

oil (Dipel 88R blank carrier vehicle), 75% water and 0.1% w/v Erico 

[ acid red to monitor the deposit. Spraying commenced at 6:21 am and was 

completed by 6:46; meteorological conditions at these times are given in 

j Table 1. 

_ Several methods were used to assess the treatment. Two sample lines 
r 
1 were cut in the treatment plot and 25 sample trees selected per line. A 

-p corresponding check plot was selected nearby in Garabaldi Twp and 50 

sample trees selected in it. A pre-spray larval count was made from two 

r branch tips (46cm) taken at mid-crown. Three post-spray samples were 

taken from the treated plot and 5 from the check plot. The pre-spray and 

) final post-spray larval counts are given in Table 2. The larval population 

^ reduction due to treatment (Abbott's formula) was calculated to be 61%. 

I two weeks later, a pupal count was made from one branch tip per sample tree 

f» and the population reduction due to treatment based on this sample was 66%. 

(Table 2). Pupae were reared and the percent adult emergence and 

f parasitism determined (Table 3). There was 41% adult emergence in the 
< 

check plot and 24% in the treated plot and if adult emergence is used as 

J the criterion, this increases the population reduction due to the NPV 

treatment to 74%. 

j Defoliation was estimated in September using an adaptation of Fettes1 

« method. In the NPV-treated plot, 50 trees were examined and 60 were examined 

( in the check. Results are shown in Table 2 with 76% current year's 

P defoliation in the treated plot and 77% in the check. Considering that 

the pre-spray population was double that of the check in the NPV-treated 

plot, the virus treatment saved some foliage although the protection was 

not dramatic. 
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In addition to population studies, larvae were collected Dre-spray I 

and at 6 days post-spray and reared individually until adult emergence. ^ 
i 

Dead larvae were examined microscopically to determine the cause of death. { 

Results are shown in Table 4. Incidence of microsporidia ranged from 2.8 •-» 

to 6.9% and parasites from 17.1 to 33.6%. Virus was found only in the 

post-spray sample from the treated plot and 40.6% died from NPV. Further 1 

samples of 200 larvae were collected from the treated and check plot at 13, 

20 and 26 days post-spray. They were dissected and examined microscopically. ! 

Incidence of NPV-infected larvae in the treated plot ranged from 8.5 to 17.55. 

Additionally, 0.5 to 11% of larvae in that plot were infected with i 

cytoplasmic polyhedrosis virus (CPV). As it was found only in the treated -i 

plot, it is presumed that the CPV was a contaminant in the NPV preparation. 

Incidence of microsporidia in both plots ranged from 0.5 to 4.5%. "*' 

The NPV application on jack pine budworm had considerable impact on 

the insect population, but not enough to merit recommending it as a control i 

agent for this species. Applied on fourth instar larvae, it is too slow 

acting to cause any significant amount of secondary infection and it affords 

little foliage protection. Carry-over of NPV from one year to the next will «, 

be checked in 1986. ; 

Spruce budworm f Choristaneura fumiferana ^ 

Spruce budworm nuclear polyhedrosis virus (NPV) was produced using 

western spruce budworm larvae during the winter months of 1984/85. More 1 

than 1.4 million larvae were infected, harvested and processed (Table 5). 

Virus produced in 1983/84 was used in the jack pine budworm spray trial. \ 

Douglas-fir tussock moth, Orgyia pseudotsugata ^ 

At FPMI, Douglas-fir tussock moth NPV is propagated in whitemarked 

tussock-moth larvae and this product has been called Virtuss. It received ^ 
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a temporary registration under the PCPA in 1983; more data were submitted 

this year in an attempt to upgrade this to a full registration. Also, a 

registration petition was submitted for a similar American product, 

Tfl BioControl-1, to facilitate its importation into Canada should it be 

required. 

Virtuss is registered for control of Douglas-fir tussock moth and it 

is hoped to conduct efficacy tests and add whitemarked tussock moth and 

rusty tussock moth to the label. This year, an anticipated outbreak of 

rusty tussock moth in some nurseries in B.C. failed to materialize and 

trials were cancelled. There may be suitable outbreaks of whitemarked 

tussock moth in Newfoundland and Nova Scotia in 1986. 

In the winter of 1984/85, 307,000 whitemarked tussock moth larvae 

were infected, harvested and processed and this yielded sufficient material 

to treat 364ha bringing the total stock to enough to treat over 2,400 ha 

(Table 5). 

Black army cutwonn, Actebia fennica 

Alfalfa looper NPV infects black army cutworm and this virus was 

propagated in cabbage looper larvae with a view to conducting a small 

field trial this year (Table 5). Unfortunately, we were unable to locate 

black army cutworm infestations until larvae were in their fourth and 

fifth instars and too large to treat with NPV. Laboratory tests have shown 

that large dosages of virus have to be applied on second and third instar 

larvae to achieve any degree of control and the feasibility of using this 

particular virus as a control agent should be reassessed. 

European pine sawfly., Neodiprion sertifer 

A registration petition for European pine sawfly NPV, named Sertifervirus, 

was submitted for evaluation in March 1985. The safety testing data in this 
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petition were obtained from USDA Forest Service staff at Hamden, 

Connecticut. 

At FPMI, there are ample supplies of this virus produced prior to 

1976, but it has proved difficult to find suitable infestations for virus 

production in the field. Sufficient virus to treat 160ha was produced in 

an abandoned Scots pine Christmas tree plantation near Sault Ste. Marie in 

1984. This year, 200 European pine sawfly colonies were collected on 

Manitoulin Island, tied to trees in this plantation, sprayed with NPV, 

harvested and processed. This operation produced sufficient material to 

treat lOOha (Table 5). 

Staff of NeFRC have been treating scattered outbreaks of this sawfly 

in the city of St. John's for the last 3 years. Outbreaks of this pest 

may be on the increase in southern Ontario and OMNR staff should be made 

aware of the availability of Sertifervirus. Two requests have been 

received for material to apply in 1986. 

Redheaded pine sawfly, Neodiprion lecontei 

Redheaded pine sawfly NPV, called Lecontvirus, received a temporary 

registration under the PCPA 'in 1983 and additional data were submitted 

this year in an attempt to upgrade it to a full registration. We have 

sufficient product on hand to treat about 16,000ha. There was no demand 

for Lecontvirus in 1984, but it was used by OMNR staff in 7 districts this 

year and 30 plantations with a total area of 161 ha were treated (Table 6). 

It was noted by staff in Parry Sound District that some plantations 

treated 5 years ago required retreatment this year. Staff in Carleton 

Place and Brockville Districts were dissatisfied with results and this 

matter requires further investigation. 
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Plans for 1986 

1. To supply Lecontvirus and Sertifervirus to provincial forestry 

service clients. Experimental Permits will be required for 

Sertifervirus. 

2. To survey the plot sprayed with NPV to control jack pine budworm 

and determine the incidence of virus carry-over from one year to 

the next. 

3. To conduct efficacy tests with Virtuss on rusty tussock moth and 

whitemarked tussock moth if suitable infestations can be located 

and if scientists in these areas are willing to collaborate in 

the assessment. 

4. To propagate NPVs for control of the following species: gypsy 

moth, Douglas-fir tussock moth, spruce budworm, European pine 

sawfly and Swaine's jack pine sawfly. 
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Table 1. Meteorological conditions during NPV application, Gogama District, 1985, 

Time 

6:20 

6:45 

Ground 

temp(°C) 

7.1 

7.2 

Inversion 

0.9 

1.0 

Wind 

speed 

(km/h) 

7.0 

7.2 

Relative 

humidity 

90.3 

86.9 

Table 2. Jack pine budworm larval and pupal population reductions due to NPV treatment, 
Gogama District, 1985. 

Plot 

Post-spray larval 

Pre-spray larval density/branch at 

density/branch onset of pupation 
(n100) (n=100) 

Post-spray 

pupal density/ 

branch 

(n=50) 

% Larval 

population 

reduction 

due to 

treatment* 

% Pupal 
population 

reduction 
due to 

treatment* 

% Current year's 

defoliation 

(±SD) 

NPV 34.6 14.6 7.7 61 66 76 * 24 

Check 15.6 13.5 7.9 77 ± 24 

* calculated using Abbott's formula 

_J 
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Table 3. Emergence of jack pine budworm adults from an NPV-treated plot and a 

check plot, Gogama District, 1985. 



Table 4. Incidence of pathogens and parasites in jack pine budworm larvae from an 
NPV-treated plot and a check plot, Gogama District, 1985. 

i -J -I _J J 
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Table 5. Nuclear polyhedrosts viruses produced by FPMI staff between Dec. 84 and July 85, 

Table 6. Use of Lecontvirus by OMNR staff in 1985. 

District No. of Plantations 

Bancroft 

Brockville 

Carle ton Place 

North Bay 

Parry Sound 

Tweed 

Area (ha) 

36 

23 

2 

47 

51 

2 
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Sex Attractants for Forest Insect Pests 

Introduction 

One of the objectives of the FPMI pheromone project is to identify sex 

pheromones and attractants for insect' pest species attacking important forestry 

targets such as young plantations, mature stands, and cones and seeds. In Ontario 

many plantations are attacked by a complex of shoot borers, shoot moths and tip moths 

in the genera Eucosma and Rhyacionia. These insects cause damaging loss of form and 

incremental growth, especially when they attack the terminal leader. Because their 

damage is often evident only long after an attack, monitoring a plantation with 

pheromone traps would provide a useful early warning detection system for revealing 

potentially damaging populations. In addition, these insects are ideal targets for 

direct control with pheromones either by trapping out or mating disruption. 

Results and Discussion 

Recently we have identified sex attractants for four species attacking pine 

plantations (Table I) (Grant e£ al. 1985, Can. Entomol. in press). The study found 

that the Rhyacionia species fly early in the season (late April near Sault Ste. 

Marie) while snow is still on the ground; Z. gloriola flies slightly later. 

Table I 

Sex attractants for four species of shoot moths attacking pine plantations. 

Species Hosts* Sex Attractants 

Effective Ratios 

(100 ug/trap) 

Eucosma gloriola 

Rhyaciona adana 

K. busckana 

R. granti 

Rp,Sp,Jp,Wp (Z)-9-dodecenyl acetate + 

(E)-9-dodecenyl acetate 

Rp.Jp.Sp (E)-9-dodecenyl acetate + 

(E)-9-dodecenyl alcohol 

Rp.Sp (E)-9-dodecenyl acetate + 

(E)-9-dodecenyl alcohol 

Jp,Rp(?) (E,E)-8,10-dodecadienyl acetate 

85:15 

98:2 - 80:20 

98:2 - 80:20 

100 

*Rp, red pine; Sp, scotch pine; Jp, jack pine; Wp, white pine. 
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In addition to discovering useful attractants for four potentially daoagir.g 

pests, new information was obtained on the biology of this shootborer-shootraoth"^ 

complex. The red pine plantation used in the study was semi-isolated and, based on 

damage assessments, thought to contain only one- species, E. gloriola. The trapping i 

results demonstrated that four species were present suggesting that damage might be 

due to more than one species. Another finding was the discovery of a new species, 

—' graflti. This species had long been confused with R. busckana which previously had 

been reported to be attracted to the compound ((E,E)-8,10-dodecadienyl acetate) which 

attracts R. granti. Consequently, the attractant for K. busckana was redefined as 

the acetate/alcohol mixture shown in Table I. These results demonstrate the powerful 

contribution pheromor.es can make to understanding insect biology. 

It should be pointed out that the European pine shoot moth, Rhyacionia buoliana 

is attracted to a 97:3 mixture of (E)-9-dodecenyl acetate + (E)-9-dodecenyl alcohol 

which is also attractive to both R. adana and R. busckana. However, R. buoliana is a 

more southerly species and flies much later in the season than the other two species i 

so that cross attraction would not likely occur which simplifies interpretation of t^ 

trap catches. 
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Field Trials with Diflubenzuroa Against the Eastern Hemlock Looper in 

Newfoundland and Certain Stickers Against the White Pine Weevil in Ontario "*) 

1) Hemlock looper trials in Newfoundland: **; 

As a part of a cooperative experimental spray program with 

Newfoundland Forestry Center, Dimilin® or Diflubenzuron was tested 

against the Eastern hemlock looper, Lambdina fiscellaria fiscellaria in 

the Bay D'Espoir area of Newfoundland. Earlier studies in the greenhouse 

at Sault Ste. Marie indicated that 70g Al/ha might be effective. n 

Four, 15 ha plots were selected for the trials along with 7 check 

plots in a balsam fir stand on the sid of the Bay D'Espoir highway. 1 

Dimilin was sprayed at the rate of -

(i) 30 g AI/2 L/ha - ULV application, ""[ 

(ii) 35 g AIM.7 L/ha - 0.5 oz./0.5 U.S. gal./acre, 

(iii) 70 g AIM.7 L/ha - 1.0 oz./0.5 U.S. gal./acre and 

(iv) a double application with a two week interval between sprays at 70 *^ 
i 

g AIM.7 L/ha - 1.0 oz. twice. 

Plots were selected on the basis of 1984 defoliation as well as 1985 egg "*! 

sampling. Seven check plots were selected to match the various treatment 

plots with a check plot of similar population density. Two Piper Pawnee ; 

aircrafts equipped with AU-5000 micronair spray units were calibrated and 

used in the spray operation. 

Larval sampling was conducted in 2 different ways; where the **, 

population was low, beating samples were taken but when it was high, 

samples of branch tips were taken from mid-crown. Pupae were sampled by "^ 

using burlap traps at the base of the trees. 



The results of the spray operation is summarized in Table 1. When 

30 g/ha was sprayed as a ULV formulation (2 L/ha) there was no reduction 

in population. When 35 g/4.7 L/ha was sprayed there was a slight reduc 

tion in the pupal population. At 70 g/4.7 L/ha the reduction in the 

pupal population was 92X. When the same rate (70 g) was applied twice, 

there were no pupae indicating 1002 control. When trees around this plot 

were sampled, there was evidence of a high insect population. 

The rationale for the double application is based on the development 

of the insect in Newfoundland. The eggs hatch over a long period and 

therefore the eggs that hadn't hatched at the time of the first spray 

would escape the effect of treatment unless a second application takes 

place. 

These results indicate that a double application of Dimilin 25 (WP) 

in water at the rate of 70 g AI/4.7 L/ha (1 ot. AI/0.5 U.S. gal./acre) 

would effectively control the Eastern hemlock looper, Lambdina fis-

cellaria fiscellara. A complete account of the spray trials will be 

published as an Information Report by the Newfoundland Forestry Center. 

2) White pine weevil trials near Thessalon; 

Earlier studies indicated that certain stickers such as Tangle foot 

and Chevron and not Biofilra and Roplex, prevented the establishment of 

white pine weevil in the terminal leaders. Tangle foot in aerosol spray 

cans (Tangle foot dissolved in 1,1,1, Trichlorethane) and a 20Z solutiion 

of Chevron in water did not have any phytotoxic effects on white pine and 

did not adversely affect the growth of the candles. 

A white pine plantation near Thessalon was selected for the 1985 

field trials. Two treatment areas with a central control area were 

selected. In each area 100 trees were selected in 4 groups of 25 each. 
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The terminal leaders were sprayed to run-off in early June at the first 

appearance of white pine weevil in spring. The leader damage was assess-

ed in late August and the results are shown in Table 2. 

The protection achieved is similar to or better than what was 

obtained with massive doses of methoxychlor. It is felt that application 

of stickers in late May, before the weevil makes its appearance might 

provide even better control. We suspect that the damaged leaders in the 

treated trees contained weevil eggs even before we sprayed the stickers. 

3) Laboratory and greenhouse trials with new IGRs: 

Several new IGRs of the moult inhibiting type from Duphar and BASF 

and of the juvenile hormone type from Sumitomo have been screened in the 

lab and in the greenhouse. Some of the Duphar and BASF moult inhibitors 

are very potent against the spruce budworm. 



i 

Table 1. Results of the aerial spray applicatin of Dimilin against the Eastern hemlock 
looper in Bay D'espoir, Newfoundland (198S). 

Larval samples were from 40 branches 

** Pre-spray larval density and post-spray pupal density were used in the Abbott' 
formula. 
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Table 2. Effect of 2 different stickers on white pine weevil damage in Thessalon 
Ontario (1985). 

Treatment 

Total no. 

trees used 

Trees 

damaged 
Proportion - gamafed trees* 

Total trees 

95% Confidence ' 

limits 

Control 

Tangle foot 

Chevron 

sticker 

100 

100 

100 

26 

8 

10 

0.26 a,b 

0.08 a 

0.10 b 

0.17 - 0.36 

0.03 - 0.16 

0.04 - 0.18 

*Chi-square analysis Indicates significant differences (<= = 0.005) for estimates of 
proportion followed by the same letter. 
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Laboratory Evaluation of the Toxicity of Insecticides to Forest Insect 

Pests and Non-Target Insects in 1985 

The objectives of the 1985 research program were: ^ 

- To assess the potential of Zectran® , Larvin8 , Sumithion® 20 "^ 

Flowable, AC217-300 and dimethoate further for the control of spruce 

budworm larvae. 

- To determine the residual toxicity of fenitrothion to spruce budworm 

larvae exposed to sprayed buds from white spruce trees in relation 

to measured insecticide deposits after an aerial treatment of _ 

fenitrothion at 280g Al/ha (In cooperation with FP-70). 

- To identify potential insecticides for the control of Zeiraphera "*» 

canadensis larvae (Joint Project with FP-52 and FP-53 - separate 

report). "1 

- To determine the toxicity of selected insecticides to black army 

cutworm larvae. 

- To assess the potential of Zectran, MATACIL 180F and Sumithion 20 

Flowable for the control of eastern hemlock looper and jackpine 

budworm. ^ 

- To assess the potential of pyrethroid insecticides for the control 

of white pine weevil. ^ 

- To determine the relative toxicity of forestry insecticides to 

selected wild bee species, honeybees and leafcutter bees (Joint 

Project with FP-70 - see FP-70 report). 



Results 

P . Spruce Budworm 

The contact toxicities of Zectran UCZF 19 to spruce budworm larvae at 

10"C and 25°C were similar after 6 days. Although the mortality rate at 

10" was slightly slower than at 25° most mortality occurred within the 

( first 24 hours at both temperatures. The toxicity of MATACIL 180F and its 

„ mortality rate pattern were similar to Zectran at these 2 temperatures. 

( The contact toxicity of Zectran was slightly greater to 4th instar SBW 

f larvae than to 5th instars. The toxicity of MATACIL 180F to 4th instar 

was similar to Zectran. In one test, the contact toxicity of Zectran to 

( field-collected fifth instar larvae appeared to be similar to labora-
(. 

tory-reared larvae. 

ppi 

] Tests to compare the residual toxicities of the 3 carbamate insecti-

cides, Zectran UCZF //19, MATACIL 180F and Larvin 500 in water were 

! repeated in 1985 using 6 different dosages of each insecticide on potted 

m white spruce trees and calculating LC50 values for each sampling day after 

treatment. As in 1984, the initial toxicities of all three insecticides 

f* were similar immediately after treatment before weathering. The residual 

toxicity of Larvin again appeared to be greater than Zectran or MATACIL 

j for the first 3 days of weathering. Before the fifth day sampling, the 

trees were inadvertently watered for about 1 h. by an overhead sprinkler. 

{ This was followed by large declines in mortality particularly with Larvin 

p, and similar residual toxicities for the 3 carbamates 5 days after treat-

' merit and on later sampling dates. 

p The similarity in the contact toxicities of Suraithion 20 Flowable to 

field-collected and laboratory-reared fifth instar spruce budworra larvae 



was confirmed in 1985. Suraithion Flowable was as least as toxic to 7 

field-collected fifth ins tars as an aqueous mix of technical Sumithion. 

The contact toxicities of Sumithion Flowable and an aqueous mix of 

technical Sumithion to fourth ir.star, laboratory-reared larvae were not 

substantially different. Toxicities to fourth instar larvae were slightly 

greater than to fifth instar larvae. The toxicity of Sumithion Flowable 

to fifth instar larvae on treated balsam fir, white spruce and larch 

foliage was similar. 

AC 217-300, an amidinohydrazone compound, is much less toxic to spruce 

budworm larvae by contact than by exposure to treated foliage for 3 days. 

Toxicity appears to be reduced 5-10 fold with a reduction in exposure time 

to treated foliage from 3 days to 1 day. The toxicity of an EC formula 

tion of AC 217-300 appears to be similar to the standard technical formu-

lation used. Although mortality of larvae occurs very slowly with this 

compound, feeding activity based on frass collections is reduced much more 

quickly. At dosages causing high mortality 7-10 days after treatment, 

feeding is greatly reduced by 3 to 4 days after treatment even though 

little mortality has occurred at this time. The rate and extent of 

feeding inhibition appears to be dosage dependent. The residual toxicity 

of both an EC and Flowable formulation of AC 217-300 on white spruce and 

balsam fir under natural weathering conditions was very short in 1985. 

The toxicity of an aqueous mix of dimethoate on treated larch foliage <*) 

was similar to an oil mix and ca. 4-5 times less toxic than comparable 

fenitrothion mixes. "l 

Following an aerial treatment of fenitrothion at 280 g Al/ha, mean 

mortality of fifth instar spruce budworm larvae exposed to foliage ! 
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1 collected from 12 white spruce trees within the spray block 10 h. after 

p> the spray was 37.5% and ranged from 0 to 80% per individual tree. When 

exposed to foliage collected 34 h after the spray mean mortality was 20% 

j and ranged fro 2 to 68%. By 56 hours, mortality had declined to very low 

levels by this technique. Volume deposits on filter papers and drop 

densities on Kromekote cards were also measured after the spray and the 

relationships between these parameters and mortality will be assessed. 

f Black Army Cutworm 

p Insecticide screening tests were continued with fourth instar, 

laboratory-reared, black army cutworm larvae. The approximate order of 

P toxicity for the insecticides tested was: permethrin»chlorpyrifos> me thorny 1 

endosulfan> mexacarbate >acephate> fenitrothion > azinphosmethyl > aminocarb> 

| thiodicarb > methoxychlor > dlmethoate >carbaryl. Permethrin is much more 

toxic than the other insecticides tested. 

( Eastern Hemlock Looper 

_, In contact toxicity tests completed to date, oil mixes of technical 

' fenitrothion, MATACIL 180F and Zectran UCZF #19 appear to be similar in 

p toxicity to third instar EHL larvae. Third instar larvae were slightly more 

susceptible to fenitrothion and MATACIL than 4th instar larvae. In one test 

] Sumithion Flowable in water was less toxic than the oil mix of technical 

fenitrothion. Further tests will be required to determine if this difference 

| is due to the water carrier. Aqueous mixes of insecticides are less toxic by 

contact than oil mixes to spruce budworm larvae. In tests on treated balsam 

I fir foliage with 3rd instar eastern hemlock looper, technical fenitrothion in 

m Cyclosol 63 + ID585, Sumithion FLowable in water and an oil mix of Zectran 

UCZF 019 were similar in toxicity. MATACIL 180F in ID 585 appeared to be 
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about half as toxic as the previous insecticides by this exposure route. 

Whereas the toxicity of MATACIL 180F on treated foliage was very similar to 

its contact toxicity, the other insecticides were 2-4 times more toxic on 

treated foliage than by direct contact. 

Jackpine Budworm 

In preliminary contact toxicity tests with 5th instar, laboratory-reared 

jackpine budworm, the toxicity of. aqueous mixes of MATACI1 180F and Zectran 

UCZF 019 appeared to be similar. These carbamates were about 5 times more 

toxic than Sumithion Flowable in water. On treated jackpine foliage using 

field-collected fifth instar larvae aqueous mixes of MATACIL and Zectran were 

again similar in toxicity and more toxic than aqueous mixes of Sumithion 

Flowable and technical Sumithion. The toxicity of these 2 Sumithion formula-

tions was similar. Little difference was observed between the contact 

toxicities of these insecticides and their toxicities on treated foliage. 

White Pine Weevil 

A method to assess the toxicity of insecticide deposits on white pine 

foliage has been developed for white pine weevil adults. By this exposure 

route, perraethrin was about 5 times less toxic than by direct contact. In 

the tests on treated foliage perraethrin possessed a high knockdown toxicity 

initially while the weevils were exposed to the treated foliage. When this 

foliage was replaced with fresh untreated foliage after 3 days, recovery of 

weevils occurred particularly at lower dosages. Consequently the initial 

knockdown toxicity of permethrin was about 3-4 times greater than its final 

lethal toxicity under these conditions. In contact toxicity tests, less than 

a 2 fold difference existed between initial knockdown and final lethal 

toxicity. 
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Summary of 1985 Field and Laboratory Research on the Spruce Budmoth, "1 

Zeiraphera canadensis (Lepidoptera: Olethreutidae) 

Introduction 

The Forest Pest Management Institute has, over the past 4 years, been "1 

conducting studies to develop management strategies for the spruce budmoth 

(SBM), Zeiraphera canadensis, an important pest of white spruce plantations. ^ 

Because of other commitments to cone and seed insect research, this summary 

constitutes the final report from all of the 3 projects involved in this i 

program. 

Biology and Ecology ' 

Two manuscripts, "Life cycle and behavior of the spruce budmoth in New •**) 

Brunswick" and "The phenological relationship between the larval development 

of the spruce budmoth and white spruce in northern New Brunswick" have been "1 

accepted for publication in the Canadian Entomologist. 

A model capable of predicting larval emergence and the subsequent larval 

development of the SBM has been developed and is now available. This model 

can be used to determine pesticide spray dates. 

Publication of a manuscript, in which the sampling universe, sampling <**> 
i 

unit and sample size are described, has been delayed in order to permit the 

completion of a sequential sampling plan and its inclusion in the manuscript. 

A damage assessment technique has been developed this summer. This 

information will permit the establishment of a reasonable economic threshold 

for the SBM. The threshold used in the sequential sampling plan was estab-



Lished at S larvae/15 ca branch. The branches must be sampled in the upper 

P 1/3 of white spruce crown. The damage assessment technique is simple and can 

be used to assess the efficacy of any control strategy. 

pi 

Field-screening tests to identify secondary components of the SBM 

pheromone were continued in 1985. None could be positively identified. 

Results regarding the establishment of a pheromone-based monitoring system 

m have been completed and will be published. This system can be used to 

predict annual SBM population levels. 

f" Chemical Control 

A) Laboratory Toxicity Studies 

P The contact toxicity of 13 insecticides to 4th instar SBM larvae was 
t 

determined in 1985. Only minor differences in relative toxicities were 

j observed between these contact tests and previous tests with late instars 

~ on treated foliage. Fermethrin was the most toxic insecticide tested 

' followed by mexacarbate while carbaryl, dimethoate and methoxychlor were 

P the least toxic. The intermediate insecticides, fenitrothion, azinphos-

raethyl, sulprophos, acephate, aminocarb, methomy1, trichlorfon and thiodi-

P carb were 15-70 times less toxic than permethrin. 

Contact toxicity tests with 1st instar larvae were continued and 

J completed in 1985. Permethrin and methomyl were the most toxic Insecti 

cides. The latter insecticide was much more toxic to 1st instars than 4th 

i instars. Azinphos-methyl, chlorpyrifos and mexacarbate were also very 

pi toxic to 1st instar larvae. Sulprophos, fenitrothion, thiodicarb, 

1 aminocarb, acephate and trichlorfon were 5 to more than 25 times less 

f* toxic than permethrin. 

Tests were also conducted to determine the toxicity of insecticides 

pro 

I to newly hatched larvae when exposed to deposits on white spruce branches. 
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By this exposure route, 5 insecticides, chlorpyrifos, mexacarbate, 

permethrin, fenitrothion and methomyl were highly toxic and similar in 

toxicity. 

The residual toxicity of fenitrothion, methomyl and chlorpyrifos to 

newly hatched larvae on potted white spruce trees was compared to 

permethrin in 1985. Peroethrin exhibited the highest residual toxicity 

with no apparent decline in activity for 5 days after treatment in the 

greenhouse. The other 3 insecticides exhibited relatively short residual 

activity with mortality declining quickly to low levels by the 5th day. 

Laboratory investigations of the toxicity of insecticides to Z. 

canadensis larvae have demonstrated that permethrin has the most potential 

as foliar spray for controlling newly hatched larvae. 

Conclusions 

The 4 years of research on the SBM by the Forest Pest Management 

Institute have provided the following information: 

- prediction of larval emergence and pesticide application, 

- development of a sequential sampling plan as well as establishing adequate 

sampling schemes, 

- development of a pheromone monitoring system that helps predict annual 

population levels, 

- development of a damage assessment technique, 

- identification of candidate insecticides for SBM larval control, 

- aerial application of permethrin at larval emergence reduces damage 

significantly. 

OS) 
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Experimental Applications of Futura H.V, Sumithion 202 Flowable i 

and Hatacil 180 F Insecticides to Control Jack Pine Budworm, „, 

Choristoneura pinus pinus Freeman in 1985: A Preliminary Summary 

In 1985 increased infestations of jack pine budworm, Choristoneura pinus -

£inusl Freeman threatened the jack pine forests Pinus banks!ana Lamb, of 

northern Ontario and Manitoba. Only one insecticide viz. Fenitrothion "I 

technical was registered in Canada for aerial application against the insect 

species therefore it was considered necessary to investigate more insecti- H 

cides in order to provide the forest manager with additional insecticidal 

options to suppress subsequent outbreaks. 

This report summarizes the preliminary findings of field trials 

conducted in 1985 to determine the efficacy of three insecticides against 

jack pine budworm. 

The research was conducted in 30-40 yr jack pine stands near Gogama, 

Ontario using 50 ha (1.0x0.5 km) blocks for both treated and untreated 

blocks. 

The following are the insecticides which were tested: 

1) Futura XLV2 a new B.t_. formulation was applied undiluted (neat) as single 

applications at 30 and 20 BlU/ha. 

2) Sumithion 20% flowable* was mixed in water and applied twice at 210 g AI 

in 1.5L/ha. 

3) Matacil 180F* flowable was also mixed in water and applied twice at 70 g 

AI in 1.5 L/ha. 

All sprays were dyed to facilitate droplet analysis. Details of the 

formulations and tank mixes are presented in table 1. 

A Cessna 188 Ag-truck aircraft fitted with 4 Micronair AU3000 rotary 

atomizers was used to apply the sprays. Details pertaining to the weather 
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at time of sprays, aircraft and applications are presented in Table 2. Two 

r. 

60 cm branches (1 from the upper crown and 1 from the raidcrown) were taken 

from each sample tree at each of the 4-5 samplings to assess the budworm 

populations. 

m A spray deposit sampling unit (A.P. Randall (1980), CFS Bimonthly Res. 

Notes 36(5): 23] was placed horizontally at ground level beneath each of the 

F sampling trees to monitor spray deposits in the treated blocks* 

The degree of defoliation was assessed using Fettes' method [Fettes 

(1950), Forest Ins. Lab. Ann. Tech. Rept. 4] and a visual assessment of the 

entire tree crown. 

[ Results and Discussion 

Analyses of the deposit are, at the time of writing incomplete and 

L therefore not included in this report. Jack pine budworm population 

m reductions and host tree defoliation in the treated and check blocks are 

shown in Table 3. These preliminary results indicate that the jack pine 

P populations treated with Sumithion 20% flowable at 210 g Al/ha were 

effectively controlled. A single application of Futura XLV at 30 BIU also 

| effectively suppressed the jack pine population. Futura at 20 BIU was only 

marginally effective in controlling the populations in Block 1 and Hatacil 

I 180 F was unexpectedly ineffective based on its excellent efficacy against 

m spruce budworm £. fumlferana Clem. 

Both Sumithion 20% flowable and Futura at 30 BIU provided good foliage 

P1 protection whereas the defoliation in the blocks treated with Futura at 20 

BIU and Matacil 180 F tend to support their marginal control of the insect 

| populations. 

1 LEPID0PTERA: T0RTRICIDAE """" ~ 

p 2 extra low viscosity - manufactured by Biochem Products, Delaware, U.S.A.; 
j formulated and supplied by Chemagro Ltd., Hississuaga, One. 

3 Supplied by Sumitomo Chemical Co., Osaka, Japan. 
4 Supplied by Chemagro Ltd. 

158 



Table 1: Formulations - Gogama, Ontario - 1985 
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Table 2: Summary of spray, aircraft, and weather data far field efficacy trials of Sumichion 

Flowable, Hatacll Flowable and Futura XLV on Jack pine bad worm in Gogaiaa, Ont.. 1985 

■ ■■ 
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Table 3: Jack pine budworm larval population reduction and host tree defoliation in treated and untreated 
blocks* 

1 Blocks 1-4 corrected for natural mortality using Abbott's formula. 

*subscrlpts denote days after final spray application. 

These data are very preliminary and should not be published or cited. 
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Herbicides Research at the Forest Pest Management Institute During 1985 

Since the 1984 Forum Report, staff and facility expansion for the 

herbicides program at the FPMI has largely stabilized, as contrasted with 

19831 and 19842, and 1985 was predominantly a year of productive research for 

the herbicides program. Additional PRUF (Program of Research by Universities 

on Forestry) contracts for herbicides research were awarded in April 1985 and 

are described subsequently in this report. 

My colleagues have provided a detailed description of their research for 

1985 in other reports presented in this proceedings. These may be referred 

to for greater depth of coverage. A brief summary of this research is 

outlined below. 

Herbicide Toxicology and Screening (FP-54-2. Study Leader: Dr. Raj Prasad) 

Greenhouse and small field plot studies carried out in 1985 involved new 

investigations and follow-up assessments relating to: 

1) the effects of herbicide droplet size on weed efficacy, 

2) the effects of herbicide adjuvants on weed efficacy, 

3) a 1982 Velpar spotgun treatment, 

4) the effects of soil type on hexazinone phytotoxicity, 

5) evaluation of the economic and operational advantages of manual versus 

chemical weed control, and 

6) development of a modified herbicide sprayer unit for application in small 

plot field trials. 

Since the above research is described in greater detail in an accompany 

ing Forum Report? prepared by Dr. Prasad, I shall only highlight some of the 

more interesting results and make reference to research reports published 

elsewhere where the data is presented. Abstracts summarizing the data are 

scheduled to be published in the 1985 Proceedings of the Eastern and Western 
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Sections of the Expert Committee on Weeds (ECW). The two sections will meet 

in October and December 1985, respectively. 

The effect of herbicide droplet size was investigated* using a monosize 

droplet generator and white birch as test material. Phytotoxicity response 

to four different size droplets (155 to 665 microns) was dependent upon 

herbicide type. For systemic herbicides such as glyphosate and triclopyr, 

there was no positive trend of enhanced weed efficacy correlated with small 

droplet size. For hexazinone, a foliar contact herbicide, it was found that 

smaller droplets are more efficacious, and larger droplets are less 

efficacious. The studies demonstrate that droplet size is critical for 

enhanced efficacy for contact herbicides but not for systemic herbicides. 

The studies suggest that future operational research aimed at enhancing weed 

efficacy by use of small droplet atomizers (e.g., Micronaire) should be 

conducted with contact herbicides and not with Bystemic herbicides. Since 

the primary operational use pattern for hexazinone is as a soil-applied, root 

uptake herbicide, it is likely that other contact herbicides may be better 

candidates for such research. 

The effects of four herbicide adjuvants on hexazinone efficacy was 

investigated in greenhouse studies for three weed species including alder, 

aspen and white birch5. All four adjuvants enhanced hexazinone weed efficacy 

for the three weed species. Of the four adjuvants tested, Ethokema was the 

most effective followed in sequence by Tween 20b, Hultifilmc and Regulaid^. 

a) Registered Trademark of tfidkem Ltd., Northampton, United Kingdom. 

b) Registered Trademark of ICI America Inc., Wilmington, Delaware. 

c) Registered Trademark of Colloidal Products Corp., Petaluma, California. 

d) Registered Trademark of Colloidal Products Corp., Petaluma, California. 
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In another adjuvant study involving the use of alder and white birch, Dr. 

Prasad found that the adjuvant, G3780A, greatly enhanced translocatlon of 

radioactively labelled glyphosate in leaves, stems and roots6. 

In 1982, a Velpar (hexazlnone) spotgun treatment was established by Dr. 

Prasad in a red pine plantation to achieve aspen control and red pine 

release*. Measurements of red pine growth (I.e., height and basal diameter) 

taken in 1985 revealed a highly significant (i.e. statistically) increase in 

height and diameter growth for red pine on the Velpar treated site as 

contrasted with growth for red pine on an adjacent untreated site. 

Other research completed by Dr. Prasad in 1985 is described in two other 

ECW reports8,'. 

In addition to the above research, Dr. Prasad participated in the First 

Canadian Forest Nursery Weed Control Workshop held at Fredericton, New 

Brunswick in July 1985 and presented a paper entitled -Tttnor use program and 

registration of forest nursery herbicides"10. At the work3hop> 8eVeral 

unregistered herbicides were identified as primary candidates for use In 

forest nurseries. However, It was agreed by all present that a coordinated 

effort to register forest nursery herbicides should be focused initially on 

Goal (oxyfluorfen) and Devrinol (napropamide) since a large volume of data 

relevant to Canadian crop trees is already available for the two herbicides. 

Herbicide Chemical Accountability (FP-54-3, Study Leader: Mr. Joseph Feng). 

Laboratory research conducted in 1985 related to field studies Initiated 

in 1983 and 1984. In addition, considerable field preparations were 

undertaken in northwestern British Columbia In advance of proposed aerial 

spraying with tridopyr (Garlon). Legal restraints forced a temporary 

cancellation of the 1985 Skeena River Garlon trials, and hence precluded any 
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opportunity to conduct proposed triclopyr residue sampling as originally 

proposed. Laboratory research conducted in 1985 related to: 

1) analysis of hexazinone residues associated with sandy soils for a 1982 

Ontario spotgun application, 

2) analysis of hexazinone residues associated with boreal clay soils result-

ing from a 1983 northern Ontario aerial site preparation application, 

3) analysis of hexazinone soil, water and off-target drift residues 

associated with a 1984 New Brunswick aerial soil applied site preparation 

treatment, 

4) analysis of glyphosate water, off-target drift, leaf litter, soil and 

suspended sediment residues resulting from an aerial conifer release 

treatment at the Carnation Creek Watershed on the west coast of Vancouver 

Island in September 1984, and 

5) analysis of aerosol and off-target glyphosate drift residues resulting 

. from tests (refer to FP-62 later in this report) of three aerial delivery 

systems within the Skeena River floodplain of northwestern British 

Columbia in September 1984. 

The above research is described in detail in an accompanying Forum 

Report11 prepared by Mr. Feng. In addition, two ECW reports7,12 relating to 

items 1 and 2 above have been prepared and are discussed briefly below. 

An analysis of soil samples one year after a Velpar spotgun application 

to a red pine plantation revealed that nearly all residues had disappeared 

from the sandy soil7. Residues remaining in the top 15 cm of soil were less 

than one percent of the original dosage applied, whereas residues remaining 

in soil 15-30 cm in depth were less than 0.5 percent. 

Hexazinone residues remaining in boreal clay soils (i.e., 0-15 cm depth) 
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following a 1983 aerial soil-applied treatment declined from approximately -, 

2.3 kg/ha six days after treatment to approximately 0.4 kg/ha one year after 

treatment12. ^ 

Those wishing more information on hexazlnone persistence and movement in 

boreal forest soils should refer to another research report" presented by ^ 

Dr. D.N. Roy et al. at the 1985 meeting of the Eastern Section of the Expert 

Committee on Weeds. Dr. Roy's report is preliminary, and no final condu- \ 

sions have been reached. 

Herbicides Field Efficacy (FP-54-1, Study Leader: Dr. Phillip Reynolds) 

Field research conducted in 1985 related to one year vegetation assess- 1 

ments for aerial trials established in 1984 and preparations for the aborted ^ 

Skeena River Garlon trials. Specifically, field work conducted in 1985 

included: 

i 

1) a one year post-spray evaluation of weed efficacy and crop tolerance for 

a New Brunswick foliar Velpar (hexazinone) conifer release trial estab- "*? 

lished in August 1984, 

2) a one year post-spray evaluation of weed efficacy and crop tolerance for "i 

a New Brunswick soil-applied Velpar site preparation trial established in 

May 1984, 

3) a one year post-spray evaluation of weed efficacy and crop tolerance for «, 

a Roundup (glyphosate) conifer release trial established at the Carnation 

Creek Watershed on the west coast of Vancouver Island in September 1984, 

4) pre-spray vegetation assessments of forest weed conditions and crop tree 

vigour for Garlon (tridopyr) spray blocks within the Skeena River 

floodplain located in northwestern British Columbia, and 

5) pre-spray marking preparations (i.e., boundaries, spray swaths, buffer 

zones) in preparation for the Skeena River Garlon trials. 
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Results of items 1-3 above will be published as papers 14-16 in the 1986 

■proceedings of the Northeastern Weed Science Society and the Western Society 

of Weed Science. The two organizations will hold their annual meetings in 

Boston (January 1986) and in San Diego (March 1986). Both are regional 

scientific societies of the parent Weed Science Society of America. 

The two New Brunswick studies1*,15 are expected to provide weed efficacy 

and crop tolerance data in support of aerial registration for Velpar. 

Although the foliar conifer release treatment was ineffective in controlling 

those forest weeds present, the soil-applied treatment showed great promise 

as an effective site preparation tool for the Atlantic forest conditions 

tested. The ineffectiveness of Velpar as a foliar-applied conifer release 

treatment is closely supported by a previously described greenhouse study* 

conducted by Dr. Prasad, in which he concluded that foliar applied Velpar 

acted as a contact herbicide, and that efficacy was greatly dependent upon 

droplet size. The use of a smaller droplet aerial atomizer (e.g., Hicro-

naire) in the New Brunswick foliar trial may have enhanced observed weed 

efficacy. 

The original Intent of the New Brunswick soil-applied Velpar treatment 15 

was modified by an unplanned mechanical treatment of the site in the spring 

of 1985. Acting on a belief that the chemical treatment had produced insuf 

ficient weed control after one growing season (i.e., summer of 1984), a 

decision was made by J.D. Irving Ltd. to mechanically crush the site with a 

125-ton Latoureau crusher prior to spring planting. In addition, the site 

was crushed to facilitate planting. The net result, although admittedly 

unplanned, was to create a unique field condition for observing the positive 

and negative effects of two types of weed control. Weed efficacy data 
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collected after one growing season (i.e., August 1984) was useful in this 

regard. Briefly, Velpar provided excellent control of the major weed 

competitor, raspberry, at a low application rate (i.e., 2 kg/ha), as 

evidenced by percent cover and control data collected in 1984 and 1985. As a 

result of crushing the chemically treated alee, raspberry cover increased 

(percentage basis) in a number of vegetation sample quadrats, and it could be 

demonstrated that such mechanical preparation after chemical treatment 

clearly exacerbates the weed problem. Thus, mechanical site preparation 

should normally be carried out in advance of chemical site preparation 1 

treatment. 

Other brush species (i.e., hazel, red maple, elderberry, mountain maple, ] 

pin cherry, sugar maple and yellow birch) present on the site constituted a "*? 
i 

minor component of the weed competition, and were poorly controlled by 

Velpar. However, vegetation sample quadrats which received chemical treat- ^ 
I 

ment followed by crushing showed a higher level of weed control than quadrats 

which were crushed but not chemically treated. Since Velpar enhanced 

control of the various brush species beyond that obtained by crushing alone, ^ 

it is likely that crushing in advance of Velpar treatment would have 

increased weed control for these difficult brush species while precluding any ^ 

exacerbation of the more notable raspberry competition. Thus, it is clear 

that the timing of various site preparation treatments is critical if maximum ") 

control of weed competition is to be achieved. 

Preliminary crop tolerance results for the 1984 Carnation Creek ""* 

glyphosate trial16 show that treatment with glyphosate (2 kg/ha) resulted in 

some initial crop tree injury, particularly for western hemlock and to a ' 

lesser extent for western cedar. Injury was in the form of death or dieback ^ 

of the primary leader and was unobserved for other crop trees (sitka spruce, 
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amabalis fir and Douglas fir) present. After one year, heraock or cedar trees 

f* exhibiting initial injury showed full recovery with the damaged primary 

leader generally being replaced by a more vigorously growing lateral. Height 

growth for the hemlock or cedar laterals, assuming dominance in 1985, far 

exceeded 1984 height growth for the original primary leader, often being 1.5 

1 or two times the length of the original leader. Similar height growth 

fm increases were unobserved for sitka spruce or the the other two crop tree 

' species. 

•p Results of the Carnation Creek trial should be very encouraging to 

operational foresters, since they clearly demonstrate that crop injury, 

i although unavoidable for certain species, is of a temporary fleeting nature, 
'i 

and that notable growth Increases are likely to be achieved within one 
r" 

growing season following a conifer release treatment. The dramatic increase 

_ in hemlock and cedar growth following glyphosate treatment suggests that 

' significant growth gains may be achieved by releasing naturally regenerated 

*■> conifers from weeds competition and that these growth gains may far exceed 

those attainable by releasing plantations from similar competition. If this 

j is true, a greater growth advantage may result from using herbicides on 

naturally regenerated sites rather than on man-made plantations. 

J Weed efficacy for the Carnation Creek glyphosate trial was species depen 

dent, being generally high for most species present. The two major weed 

competitors present include salmonberry and red alder. Salmonberry control 

appears to be great, with some resproutlng noted, but cannot be fully 

evaluated until after another growing season has elapsed and sufficient time 

has passed to determine if any significant resproutlng will occur. Control 

of alder was quite variable ranging from no control (i.e. completely healthy 
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to total control (i.e. totally dead) ). Other species present (i.e., salal) 

showed no control. For species such as salal or alder, it will be necessary 

to use a broader-spectrum, more efficacious herbicide such as tridopyr ^ 

(Garlon) to achieve any control for salal or more consistent control of 

alder. «, 

Despite variable control for alder throughout the 45 hectare (ha) treated 

watershed, higher alder control was observed on hillsides and tops as *"! 
i 

contrasted with alder control for valley bottoms. This trend appears to hold 

for other species in addition to alder including salmonberry, thimbleberry, 

stink currant and three fern.species. Microsite differences (eg., moisture, 

solar radiation, wind, temperature, nutrients) throughout the watershed may 

be expressed as physiological differences within individual plants, and may n 

explain why some weed species are better controlled' on one microsite (i.e., 

hillside) as opposed to another (i.e., valley bottom). Certain weed species ^ 
i 

growing on upslope microsites may be more stressed, and more susceptible to 

herbicide damage, due to dessication resulting from greater wind exposure and 

less available water. By contrast, the same weed species growing on valley 

bottom sites may be less stressed and more resistant to herbicide damage. 

Such differences could result in the use of different herbicide rates «, 

depending upon microsite. This practice could have high operational and 

environmental advantages. Differences in plant physiological stress, 1-> 

mediated by microsite variations, may be the key to explaining frequently 

observed differences In herbicide efficacy or crop injury reported by opera- n 

tional foresters. Where such differences are noted, foresters often look for 

all sorts of explanations for why herbicide X didn't work for location y when 

the same herbicide worked great just over the hill on location z. Frequently 
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alleged causes such as plugged-up nozzles, morning versus evening treatment, 

rain or no rain shortly before or after the application, etc. may not be the 

true causative agent(s) for the efficacy differences. Clearly, more in-depth 

investigations of the influence of plant stress and microsite on herbicide 

efficacy are warranted. Vegetation studies focusing on whole watersheds or 

ecosystems may be of greater value in detecting differences in plant 

susceptibility than replicated treatments consisting of small (i.e., 2-4 ha), 

homogenous spray blocks, since microsite differences are likely best 

expressed over large geographic areas. Should plant stress be positively 

implicated, operatiional foresters will need to be better educated concerning 

plant growth and development, and pay greater attention to these details in 

developing herbicide prescriptions. 

Environmental Impact (FP-70, Study Leader: Mr. Peter Kingsbury) 

Herbicide research conducted by FP-70 in 1985 related to continued super 

vision of ongoing PRUF contracts and participation in the B.C. Garlon 

trials. Specifically: 

1) Mr. Kingsbury and Mr. David Kreutzweiser conducted pre-spray aquatic 

studies in preparation for Garlon ester spraying on one of the three 

Skeena research sites located near Terrace, B.C. 

2) Mr. Kingsbury spent considerable time in August, 1985 assisting the 

Justice Department in preparing legal documents supportive of the Skeena 

project. 

3) Mr. Kingsbury continued in his role as scientific authority for three 

PRUF contracts relating to aquatic herbicide research. The three 

contracts are described in detail in last year's Forum Report and 

include: 
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a) Dr. Glenn Geen, Simon Fraser Univ., Skeena River salmonid study, ^ 

b) Dra. Gerry Stephenson and Keith Solomon, Univ. of Guelph, Northern 

Ontario Garlon limnocorral study, and 

c) Dra. Stephenson and Solomon, Univ. of Guelph, Northern Ontario Velpar ^ 

limnocorral study. ' 

Spray Cloud Behaviour (FP-62, Study Leader: Dr. Nicholas Payne) 1 

Herbicide research conducted by FP-62 in 1985 related to analysis of 

drift data generated by the September 1984 Skeena River drift trials. The . 

trials were conducted using glyphosate and three aerial delivery systems *> 

including the MICROFOIL BOOMe, TVBf (thru valve boom) and conventional boom 

and nozzles (D8, R46). A research paper on the trials will be published in "1 

1986. 

Pesticide Formulations (FP-61, Study Leader: Dr. Alam Sundaram) 

Certain herbicide research carried out by FP-61 in 1985 was undertaken 

cooperatively with FP-54-2 (Dr. Prasad). In another study conducted by Dr. 

Sundaram, a number of herbicide adjuvants (Triton X-U4S and Nalcotrol Ilh) 

and diluents (Sunspray 7N*, soybean oil and DowanolJ) were tested in 

combination with glyphoaate for their ability to Increase apray droplet size, 

and decrease aerial drift. Nalcotrol II was confirmed to be an effective 

drift control agent. Dowanol TPM showed some potential as a drift control 

agent, whereas the other three additives were found to be ineffective as 

drift control agents. 

e). Registered Trademark of Union Carbide Corp., Ambler, Pennsylvania. 
f) Registered Trademark of Waldrum Specialties, Inc., Ambler, Pennsylvania. 
g) Registered Trademark of Rohm and Haas, Westhill, Ontario. 
h) Registered Trademark of Nalco Chemical Co., Chicago, Illinois, 
i) Registered Trademark of Sun Oil Co., Philadelphia, Pennsylvania. 
i) Registered Trademark of Dow Chemical Co., Midland, Michigan. 
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new herbicide PRUF contracts were awarded in 1985. These include: 

1) Dr. D.N. Roy, Univ. of Toronto. Persistence and translocation of 

f* glyphosate in competing vegetation (wild blueberry and red raspberry) 

during operational aerial spraying of herbicides. 

\ 2) Dr. J.P. Kimmins, Univ. of British Columbia. Comparison of the 
i 

effects of herbicide and manual conifer release on conifer seedling 

■ physiology, growth response and some aspects of ecosystem function. 

^ The two contracts are for one year duration and are being supervised by 

( 
1 the various FP-54 study leaders. 
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Summary Report of the Studies on Herbicide Toxicology and Screening 

Introduction 

The aims of the Herbicide Toxicology and Screening Study are to 

determine the toxicological and physiological properties of herbicides and 

their formulations and other chemicals on forest weed species and selected 

crop trees and for those that show potential for use, to provide possible 

dosage levels and use patterns for further field testing. This is accom 

plished by carrying out extensive studies in the greenhouse as well as under 

natural forestry situations employing small (field) plot techniques. 

A. Greenhouse Studies 

(i) Evaluation of Surfactants on Herbicide Efficacy 

Spray adjuvants are a class of chemicals which, when added to 

herbicide formulations, modify and facilitate the effectiveness of 

the active ingredients. In so doing they reduce the cost of 

application and chemical burden in the environment. Using three 

forest weeds (alder, aspen and white birch) and three forest crops 

(balsam fir, jackpine and white spruce), the activities of 4 

additives (Ethokem, Multifilm L., Regulaid and Tween-20) were first 

screened for efficacy and crop tolerance. It was found that a 

concentration range (0.1-0.5Z) of all four adjuvants did not produce 

any phytotoxic symptoms and was henceforth used for monitoring the 

efficacy of glyphosate, Garlon and Velpar on these plant spp. 

Ethokem was the most effective in enhancing the efficacy of Velpar 

(0.25 kg/ha) in all 3 weed spp. followed by Tween-20, Multifilm L 
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and Regulaid. Ethokem also increased the effectiveness of glypho-

aate and Garlon in alder and white birch but only at reduced dosage 

levels. At field dosage levels (2 kg/ha of all 3 herbicides), the 

impact of adjuvants was completely masked because of undue phyto-

toxldty to greenhouse plants. When the concentration of the active 

materials of the 3 herbicides was lowered to ca. l/10th level, the 

addition of adjuvants to herbicide mixtures markedly enhanced their 

efficacy. As usual different spp. reacted differently to combina 

tion of herbicide and adjuvants but in general, adjuvants (Ethokem 

and Tween-20) facilitated foliar penetration of herbicides and 

thereby increased their efficacy. This was confirmed by feeding C14 

glyphosate to weed species in the presence and absence of an 

adjuvant (G3780A). 

(ii) Influence of Droplet Size on Herbicide Efficacy 

Considerable controversy exists in regard to droplet size, volume 

and dosage rates on herbicide efficacy; some believe that smaller 

droplets are more potent than larger ones while others hold the 

■opposite view. Because newer herbicides (glyphosate, Garlon and 

Velpar) are more expansive than 2,4-D, any economy in their use via 

droplet behaviour research would be of great benefit. A controlled 

study using 4 month old white birch seedlings grown under constant 

conditions of light, temp., relative humidity and nutrition was 

carried out. A monosize droplet generator was used to deposit 

droplets (155, 335, 465, 665 um) of uniform sizes on a single leaf. 

Solutions of glyphosate (2 kg/ha), Garlon (1.8 kg/ha) and Velpar 

(2.1 kg/ha) with 0.1% rhodamine dye were prepared and then homo-
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geneous droplets of above sizes were applied on the 3rd leaf. Eval-

f* . uation of necrosis, epinasty, bleaching and phytotoxicity were made 
[ 

after 3 weeks by a standard procedure both on the individually 

treated leaves as well as on untreated (translocated) areas. 

Results indicated that the response to droplet size was dependent 
r. 

upon the type of herbicide: for contact herbicides (Velpar), the 

««» smaller the size of droplets (155-365u), the greater was the phyto-

1 toxicity, the largest size droplets (665u) proved to be least 

f* efficacious; for systemic herbicides (glyphosate and Garlon) the 

trend was not so well-defined and all droplet sizes induced phyto-

\ toxicity. Translocated herbicides (glyphosate and Garlon) caused 

severe damage to shoot apices, petioles and younger leaves and 

j complicated evaluation procedures. However, these preliminary 

findings suggested that droplet size may not be as critical with 

f systemic herbicides as it is with contact herbicides where greater 

f* coverage of the target with finer droplets is essential for phyto 

toxicity. Velpar behaved like a contact herbicide on white birch 

under these sets of conditions and provided a better correlation 

with droplet size vs. efficacy than the other two systemic herbi-

I cides. Further work is in progress to test the effects of volume, 

dosage rate and adjuvants on droplet behaviour. This research was 

! carried out jointly with Leo Cadogan (FP-51). 

f*t (iii) Effects of Soil Types on Efficacy of Velpar 

Because of differential solubility and leachability of Velpar in 

T* different soil types, efficacy and crop tolerance are likewise dif 

ferentially affected. Using organic (clay and peat mixture) and 
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inorganic (sandy) soils, the efficacy of Velpar L on alder, aspen [ 

and white birch was studied under greenhouse conditions. Plants ^ 

grown in sandy soils showed marked phytotoxicity to Velpar at much 

lower concentrations than those grown in the clay and peat mixture. "*^ 

As a consequence the ED50 values in sandy soils were much smaller 

(2.5 ppm) than those from the organic soils (40 ppo). The crop "^ 

tolerances of balsam fir, jack pine, red pine, white spruce and 

black spruce to Velpar in sandy soils were also tested. Jack pine \ 

was the least tolerant while red pine and white spruce were the most 

tolerant. These findings, thus, suggest that the dosage rate of 

Velpar and its formulations (Pronone) must be adjusted appropriately <^ 

depending on soil composition. 

B. Field Studies ^ 

(I) Evaluation of Manual and Chemical Methods for Weed Control in 
Forests """" ——— ^ 

Six herbicides (glyphosate, Garlon, Herbec-20, 2,4-D, Spike-80 

and Velpar) and a mechanical (manual) method of weed (aspen and "^ 

alder) control were evaluated, compared and contrasted using the 

small field plot technique In the Algoma District. The chemical 

method not only proved to' be economical but was more efficient and 

superior to the manual method. Very few resprouts were seen in 

plots treated with herbicides whereas the mechanically cut plots ^ 

were filled with resprouts of alder and aspen. 

(II) Effects of Spotgun Treatments of Velpar L on Weed Control. Crop "*> 
Response and Soil Persistence 

A collaborative research with O.M.N.R. (Blind River) on the uses ^ 

of spotgun treatments of Velpar L for red pine release and aspen 

control showed that over a period of three years (1982-1985), the **>> 



treatments were very effective and that as a consequence of weed 

suppression, the growth (height and basal diameter increments) of 

red pine was greatly enhanced. A very highly significant and 

positive correlation between weed suppression and crop response was 

found. Studies on persistence of Velpar in these sandy soils were 

carried out by Joe Feng (FP-54-3). These showed that there is no 

significant persistence of Velpar or its metabolites in these soils 

one year after the spotgun treatment. 

(iii) Evaluation of a Modified Sprayer for Treatment of Small Plots 

A herbicide sprayer was modified and tested for treatment of 

small (5x5 or lOxlOm) plots for evaluation of herbicides and their 

formulations and mixtures. Testing carried out in 2 locations over 

a 2 year period showed that this modified sprayer is most suited for 

application of herbicides to aspen, pincherry, alder (and raspberry) 

especially when they are 5-10 feet tall. 

(iv) Uses of Herbicides for Control of Weeds in Forest Nurseries 

Forest nurseries require herbicides for efficient and economical 

weed control. There is also a lack of registered herbicides for 

weed control in Canadian forest nurseries. A protocol was suggested 

under the aegis of Minor Use Program and Expert Committee on Weeds 

for quick registration of new compounds. As a result, efforts are 

being made to collect appropriate data on efficacy and crop 

tolerance for Goal and Devrinol and it is hoped these two herbicides 

will soon be registered for nursery uses in Canada. 
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I Cheaical Accountability Studies of Forestry Herbicides 

Introduction 

Herbicide treatment for site preparation and conifer release is an 

| important tool in forest renewal and production operations. The lack of 

adequate forestry herbicides and need for new forestry herbicides have been 

' identified (FP-54 Project Work Plan). One essential element in herbicide 

p research associated with the registration of new forestry herbicides and the 

1 development of optimal strategies and their responsible use is the study of 

'fS> environmental behaviour and chemical accountability of these products. These 
i 

studies provide data to interpret and assess the persistence, mobility, 

degradation, metabolism and distribution of herbicides in various forestry 

terrestrial and aquatic compartments (e.g., soil, litter, water, air, vegeta-

i tion and aquatic biota). 

«;> Three new and promising herbicides for forestry use, namely, Roundup 

' glyphosate), Velpar (hexazinone) and Garlon (triclopyr), are under different 

?** stages of development. Although these herbicides have been studied inten 

sively in the United States, these environmental fate and impact data may not 

| be adequate for the assessment of benefit vs hazard under Canadian Forestry 

situations largely due to the differences in climate, soil type, micro-

j organism and other forestry environmental components of the two countries. 

„> Such differences are also observed between eastern, central and western 

•' Canada. These three herbicides differ in their selectivities, chemical and 

f9 physical properties. Thus, their use patterns and behaviour in the forest 
i . . 

r 

environment are expected to be distinctively different. Environmental fate 

} and impact information determined under Canadian forestry situations is 

essential both to satisfy registration requirements and to develop effective 

/ yet environmentally conscious use patterns for these herbicides. 
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The current requirements of chemistry research data for these three 

herbicides are identified as follows: 

1. Roundup (glyphosate): Although it was federally registered for forestry 

use in 1984, aquatic fate and impact data coupled with drift assessment, 

and more leaching and lateral movement data are required to satisfy 

provincial regulatory agencies and Fisheries and Oceans Canada, especially 

for its use in the coastal areas of British Columbia. Information 

provided by this Study (FP-54-3) will be essential in assisting the estab 

lishment of reasonable buffer zone requirements which will satisfy both 

the effective forestry management and protection of fisheries resources. 

2. Velpar (hexazinone) received a one year temporary forestry registration 

for ground application in 1984 with the promise of providing more ter 

restrial and aquatic fate and impact, and drift data toward an extension 

of temporary registration or full forestry registration. 

3. Garlon (triclopyr): Research permits were granted for 1984 and 1985. 

Research data are to be generated in all areas described above. 

Traditionally, soil sampling techniques and method of analytical reporting 

are adapted from that for the relatively homogeneous agricultural soils. 

These techniques are insufficient in dealing with the relatively undisturbed 

forest floor which has distinct differences and greater variation in bulk 

densities for different soil horizons and geographical locations. Research 

and development of new soil sampling technology, analytical procedures and 

data handling will provide the capability of transformation from the 

traditional residue data on a ppm (W/W) basis, i.e. ug ai/g soil, into a 

standardized form on a weight/area (kg/ha) basis, which will allow users, 

forestry managers and regulatory agencies, to compare directly and 

comprehensively, the residue data generated from different forest areas, on 

different dates and at different rates. 
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STUDIES WITH VELPAR 

i) Parkinson Township, Ontario: 

A spotgun application study to determine the persistence, leaching, 

degradation, and lateral movement of hexazinone in sandy soils (total 

organic content: approx. 3.5%). 

In cooperation with R. Prasad and D. Travnick (FP-54-2), one year 

postspray sampling and residue analysis were completed. A research 

report to Expert Committee on Weeds (ECU) Eastern Canada Section has 

been accepted. A paper to Weed Science is in preparation. The data 

were provided to OHNR for planting jack pine In the Blind River 

District. 

ii) Hatheson, Ontario 

An aerial application study involving OHNR (R. Campbell) to determine 

the persistence, degradation, leaching and lateral movement of 

hexazinone in boreal forest soils, and to assess the variation on forest 

floor sampling. 

In cooperation with R. Campbell (OMNR), soil samples at several 

different depths were collected from 8 stations since May 1983. 

A new soil sampler, sampling technique and an analytical protocol were 

developed in this study to provide residue data on kg ai/ha basis and to 

eliminate errors introduced by bulk density and subsampling for residue 

analysis. A research report to ECW Eastern Canada Section has been 

accepted for November 1985 meetings. A journal paper or information 

report will be prepared jointly by OMNR and FPMI, and used for 

registration review. 

iii) Black Brook (Irving) area, New Brunswick: An aerial application study 

involving NBMOE (W. Sexsmith), J.D. Irving (P. Marceau), MFRC (D. Ebree, 
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J. Conrad) and FP-54-1 (p. Reynolds, T. MacKay) to determine the per-

sistence, degradation, leaching and lateral movement of hexazinone in 

sandy silt soils in N.B.; to assess the off-target drift deposit and ^ 

contamination in a nearby seasonal stream through runoff, and to assist 

NBMOE to establish more realistic buffer zone requirements for forest *-> 

management operations. ~ 

Sampling scheduled for May 1984-Sept. 1985 was completed. A specially ** 

designed drift deposit collector was used in this study. Preliminary 

soil residue analyses were complete. Analyses of samples will be 

repeated in the fall of 1985 due to difficulties experienced during ^ 

initial analysis. However, preliminary data have been made available to 

NBMOE regulatory officials to facilitate the reduction of buffer zone «* 

requirements from 500m to 100m for 1985 N.B. herbicide trials. It is 

expected that when the final results are available, a further reduction "*! 

of buffer zone requirements may be considered by NBMOE. 

iv) Calling Lake, Alberta: A collaborative study Involves DuPont (K. Teskey) ! 

and FP-54-1 (p. Reynolds) to assess efficacy and soil persistence and 

leaching. 

Participation of FP-54-3, involving residue analyses and data evaluation ~, 

of a relatively small number of samples, is still to be finalized. This 

trial could be a replacement for the Peace River, B.C. trial to fill in **> 

same of the data gaps from interior B.C. or Western Canada, which is 

needed for the registration of Velpar. "* 

STUDIES WITH ROUNDUP 

Participation of the Study (FP-54-3) in the 1984-85 British Columbia Roundup 

trials included 7 studies in the Carnation Creek Watershed area and 1 study 

In the Skeena River floodplains. i 



CARNATION CREEK WATERSHED 

i) STUDY No. 1: To determine the dissipation of aerially applied Roundup in 

the side channels and main stream waters of Carnation Creek relevant to 

a short term aquatic impact study. 

Residue analysis was complete. A file report is in preparation. Dif-

ferent dissipation patterns were observed among the main stream and 

three side channels corresponding to their discharge rates, terrain and 

herbicide treatments (buffered or unbuffered). Residue data showed good 

correlations with some findings in aquatic impact studies (FP-70). 

ii) STUDY No. 2 & 3: To determine Roundup residues entering main stream and 

side channel waters and sediments through run-off and long-term detrital 

input following aerial application. 

Sampling is scheduled toward September 1985. Sampling during major 

winter (1984-85) storms, and bi-weekly sampling (April-Sept. 1985) were 

complete* Residue analysis began in late May 1985. 

iii) STUDY No. 4: To determine the persistence, mobility and degradation of 

Roundup in forest soils. 

Two well-drained sites of different nature (vegetation and soil com 

position) and one seasonally flooded site were treated aerially in 

September 1984. Sampling with the new method developed at FPMI was 

scheduled toward September 1985. Initial difficulties were experienced 

in the extraction of Roundup residues from soils. Analytical work will 

be resumed in the Winter of 1985 when water and drift samples are 

analyzed. 

iv) STUDY No. 5: To determine Roundup residues in suspended sediments in the 

main stream following the occurrence of major postspray storms. 

Sampling was complete at the end of March 1985. Residue analysis will 

begin in 1986 when other Carnation Creek studies are completed. 



v) • - STUDY So. 6: To determine the persistence and degradation of aerially 

applied Roundup in foliage and leaf litter - a major source of detrltal 

input of herbicide residues to the stream. 

Two dominant weed species, alder and salmonberry, were monitored by 

using a specially designed large collection net (!0-20m2). «, 

Experimental plot preparation and initial sampling was assisted by 

BCMOF technicians, BCMOE officials and Fisheries officers. Sampling ^ 

was complete In December 1984. Residue analysis will begin in the 

Summer-Fall of 1985. "7 

vi) STUDY No. 7: To assess the off-target drift deposit of Roundup aerially 

applied with MICROFOIL boom by helicopter. 

The sample collection plate designed for the Black Brook Velpar trial ^ 

(fix-wing - conventional boom) was used in this study. It was found 

not very suitable under the B.C. coastal weather with constant threat «*? 

of rain, and for the collection of extremely large droplets generated 

by the MICROFOIL boom. A newly designed collector will be used to *! 

monitor the MICROFOIL spray In the 1986 Skeena River floodplain GarIon 

trials. Data indicated that a 15 m buffer zone was adequate to prevent 

drift deposit on forest floor, and that distance of drift which caused 

damage to the susceptive weed species was from 2 m (over a 2 m -

salmonberry canopy) to 5 m (over a 10-12 m-alder canopy). ^ 

SKEENA RIVER FLOODPLAIN 

vil) To assess the aerosol drift and off-target deposition of Roundup "* 

following aerial applications by helicopter with three different 

delivery systems. "^ 

In cooperation with N. Payne (FP-62) three delivery systems, MICROFOIL, 

TVB and conventional boom, were tested in September 1984. Aerosol 1 

samples were collected by using rotorods and deposit samples by using ^ 

Teflon leaves at two different heights and large plastic ground collec-
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( tion sheets (0.3-0.6 m2). Residue analysis was completed in May 1985. 

mm A joint journal publication (FP-62, FP-54-3) is expected in June 1986. 

' METHODOLOGY DEVELOPMENT 

f* i) Innovative samplers and analytical protocols were designed and 
f 

developed for the collection of soil, drift deposit and leaf-litter 

I samples and laboratory processing and measuring of these samples. 

ii) Analytical methods for Velpar analysis were modified in areas of cleanup 

I and gas chromatography to produce consistent and reliable results. 

pn iii) Analytical methods for Roundup analysis were modified to improve percent 

■ recovery from 65% to 98% for water, formulation, drift and tank mix 

f* samples. Extraction efficiency for soil, sediment and leaf-litter 

samples is still to be improved. Custom-designed semi-automation of 

HPLC system was achieved. Further improvement will be continued in 

1985-86. 

j QUALITY ASSURANCE (QA) AND GOOD LABORATORY PRACTICE (GLP) 

i) In-house QA and GLP was gradually developed and will be continued with 

i 

i improvement. 

f* ii) Sponsored a FICP Check Sample Program study to evaluate the 

effectiveness of the cleanup method and interference of coextractives on 

]" a Nitrogen-Phosphorus detector (NPD) during hexazinone analysis. There 

■were 11 analytical laboratories from across Canada that participated in 

t this study. Check samples were distributed in July 1985. 

TECHNOLOGY TRANSFER 

f i) Sampling and analytical technology developed in this Study (FP-54-3) 

rm were transferred to universities, private and governmental agencies, 

including the Memorial University of Newfoundland, University of 

f* Toronto, University of British Columbia, University of Guelph, BCMOF, 

MFC, NFC, PFC, Wastex Industries, V. Poulin and Associates, Alta. MOE, 

J* Manitoba MOE and Alta. MOF. 
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Pesticide Formulation Research for Pest Control Programs in 1985 

( Introduction 

f* During 1985, the Pesticide Formulations Section at FPMI undertook three 

laboratory investigations and one field investigation that are related to 

?"* forestry spray activities. The major areas of research are grouped under two 

headings, A and B: 

A. Laboratory Studies 

(i) Development of a Simple Method for Determining Volatilities of 

f^ Aqueous Formulations of Pesticides and Adjuvants 

A simple gravimetric method was developed to determine relative 

j volatilities of aqueous formulations of pesticides and adjuvant 

solutions. The technique involved evaporation of a liquid film from 

[ a plastic mesh surface. The suitability of the method for volatility 

» determinations was tested against liquids of known boiling points, 

' and adjuvant solutions of different concentrations. During the 

F* initial stage of evaporation, the percentage of weight remaining at 

time ft' followed a nearly linear decrease with most formulations. 

r* 

At the second stage however, a curvilinear decrease was noted, 

followed by an asymptotic limit at the final stage. Regression 

| analysis of the data obtained during the first two stages of 

' evaporation indicated that the method is sensitive enough to identify 

( small differences in the evaporation rates of aqueous formulations of 

m pesticides. Moreover, the half-lives of evaporation, calculated from 

the initial 10-min data, provided information on the intermolecular 

j interactions between the solutes and the water medium; and also on 

the mechanism by which the water molecules evaporated from 

! formulations containing different types of ingredients. 
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The study showed that the half-lives together with the percentage 

of non-volatile components, can provide valuable information not only "1 

on the relative evaporation of small droplets in the spray clouds of 

different formulations, but also on the relative evaporation of the i 

impacted large droplets of different formulations from the target 

leaf surface. The latter is highly relevant for solid insecticides 

and herbicides; because if the droplets dry out too quickly, powdery *"> 

residues are likely to be formed. These can be blown off by the wind 

or by other processes such as rubbing against neighbouring leaves or "** 

branches during a gentle breeze, thereby reducing pesticidal 

effectiveness. [ 

(11) Intermolecular Interactions in Aqueous Pesticide Formulations from 
Viscosity-Temperature, Viscosity-Volatility and Viscosity-Shear Rate "7 
Relationships i 

A study of viscosity-temperature, viscosity-volatility and «> 
i 

viscosity-shear rate relationships was carried out for aqueous 

formulations of pesticides and adjuvant solutions, in order to "*? 

understand the influence of intermolecular forces on physical 

properties such as viscosity, viscosity-activation energy, volatility ""? 

and pseudoplasticity. The data showed an overall trend that 

formulations with viscosities n > 100 mPa.s provided high I 

viscosity-activation energies, low volatilities, and were highly ^ 

pseudoplastic. However, there were many exceptions to this general 

trend, indicating the importance of chemical nature of the formulants "*> 

used, and their concentrations in the medium. Furthermore, the 

volatility data of formulations showed little, if any, relationship "*[ 
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! with the viscosity-activation energies and pseudoplasticities. This 

suggests that the mechanism of evaporation of water from the medium 

I . involves forces that are different from those involving the reduction 

pt in viscosity with increasing temperature and shear rate. 

- The consequences of the findings of the present study are of 

p utmost importance in spray application technology. For example, a 

high value of viscosity-activation energy implies high viscosity of 

] the spray medium at cold temperatures, suggesting that problems may 

be encountered in the flowability and fine atomization in the nozzle 

j system used. Similarly, a high viscosity, together with low 

pseudoplasticity would also provide information on the potential 

( problems in flowability and fine atomization. Moreover, a high 

p evaporation rate indicates rapid volatilization of water from the 

fine droplets present in the spray cloud, providing a caution to the 

\ spray applicators about the potential off-target drift problems, 

accompanied by a reduction in pesticide efficiency in ULV 

< applications. 

With regard to the influence of formulants on the physical 

<: properties of formulations, the non-ionic surfactant Triton ® X-l 14 

p was unique in providing a highly viscous and pseudoplastic medium, 

' especially at concentrations ^ 10Z (v/v). This could be beneficial 

|* in certain formulations where particulate pesticides need to be 

suspended in the medium without settling at the bottom of the 

] . aircraft tank during the spraying time. The high pseudoplasticity 

would also provide the added advantage of "thinning" in the nozzle 

i . systems, a phenomenon which is beneficial for efficient atosization. 

«,„ Polymeric adjuvants tended to provide highly viscous but moderately 
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pseudoplastic formulations, although this would depend on the type of 

polymer used. The other three surfactants studied, viz., Triton® 

X-100, Atlox • 3409F and Tween • 80 provided little pseudoplasticity 

to the medium, indicating their limitations in formulating solid 

pesticide particles. 

(iii)Spreading and adhesion characterJiHIr^l microencanaulai^d ulv 
droplets ^f fenitrothion and Bacillue tkurtnqieneis> fonnulaTi^ 
without and with Sunsprav V 6N, Sorbo * and Rhoplex *> adim/nnf ™ 
balsam fir needles following spray application under l»h»ra^ 
conditions. =-<-

The degree of adhesion of droplets is directly related to the 

degree of spreading and inversely related to the contact angle. 

These aspects were studied with one fenitrothion formulation and with 

Thruricide • 48B to understand the role of the three adjuvants 

Sunspray® 6M, Sorbo® and Rhoplex® sticker. The data showed that 

Sunspray® 6N showed the greatest improvement of all the three 

adjuvants. Sorbo ® showed moderate improvement whereas Rhoplex® 

showed only a slight improvement. The degree of adhesion was also 

found to be directly related to the relative humidity of the ambient 

air, i.e., the higher the relative humidity, the greater the degree 

of spreading and the smaller the contact angle. The degree of 

spreading was also related to the droplet sizes impacted on the 

needle, i.e., the larger the size the greater the degree of spreading 

and the smaller the contact angle. 

fssr) 

**>*, 
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B. Field Study 

p» . (i) Influence of Physical Properties on Droplet Size Spectra and Deposit 

j " Patterns of two Mexacarbate Formulations, Following Spray Application 
Under Laboratory and Field Conditions (a Co-operative Study with 

' FP-71. FP-70 and FP-51. 

( The influence of viscosity, density, surface tension, volatility 

p and viscosity-shear rate relationship on the relative droplet size 

spectra and deposit characteristics of two mexacarbate formulations, 

t" one oil-based and one water-based was studied following spray 

application under laboratory and field conditions. The oil-based 

I formulation had a higher viscosity, higher apparent viscosity at high 

shear rates and lower volatility, than the water-based formulation, 

f and provided larger droplet sizes, more droplets per cm? area on the 

<m sampling cards, and a greater deposit density in terms of the active 

ingredient per ha area of the spray site. The study indicated the 

P variations in physical properties of formulations exerted a marked 

influence on droplet size spectra and deposit characteristics on 

\ sampling units under both laboratory and field conditions of spray 
t 

application. The influence was more pronounced in the field trial 

I than in the laboratory study, presumably because of the greater role 

m of in-flight evaporation of droplets in the field conditions than in 

i 

' the laboratory conditions. This is due to the considerable height at 

f*1 which the spray was released in the field conditions, as compared to 

( 

the height used in the laboratory study. The effects of formulation 

1 properties were so pronounced in the field study, that they were 

still noticeable even after slightly altering the spray emission 

z rates, aircraft speeds, and meteorological conditions* Among the 
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five properties studied, three properties, viz., viscosity, 

viscosity-shear rate relationship and volatility, played the most 

important role. This is because of the similar surface tensions and 

densities of the two formulations used. Between the three important 

properties, volatility showed the greatest variation, and therefore, 

contributed most to the droplet size spectra and deposit 

characteristics of the two formulations. 

BST) 
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Summary Report on Studies of Pesticide Impacts on Forest Ecosystems 
CH) 

Introduction 

Much of the 1985 field program of FPMI's Environmental Impact Project ""; 

focused on in-depth environmental impact research in the Icewater Creek 

research area. Songbird and pollinator exposure-response studies were 

carried out in blocks aerially treated with fenitrothion, while brook trout 

studies continued to be focused on establishing a suitable pretreatment data 

base against which to assess secondary effects on brook trout populations <*■> 

resulting from insecticide impacts on fish food organisms. The effects of 

roexacarbate (Zectran® ) on aquatic organisms were evaluated in a New "^ 

Brunswick salmon stream in a program designed to provide data for evaluating 

the suitability of a new commercial preparation (UCZF-19) of this insecticide "1 

for forestry use. Studies to evaluate the aquatic impacts of tridopyr 

(Garlon ) herbicide in the Skeena River valley of B.C. had to be abandoned * 

because of court actions preventing the treatment from being applied. «, 

A. Icewater Creek Studies 

In 1980, the Environmental Impact Section of FPMI, through the **? 

co-operation of the Sault Ste. Marie District Office of the Ontario 

Ministry of Natural Resources, set up an ongoing research program in the ' "1 

Icewater Creek watershed about 50 km north of Sault Ste. Marie, Ontario. 

The objective of this programme is: To examine in-depth a number of 

aquatic and terrestrial habitats and micro-habitats and their resident w 

animal populations to determine: (1) the nature and degree of inherent 

risk, (2) the level of actual exposure, and (3) actual response to forest "*> 

pest management strategies involving aerial applications of pest control 

agents. "^ 
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' . The program is designed to generate information on three aspects of the 

P* effects of forest pest control activities on' the environment: (1) 

potential risk (2) actual exposure and (3) actual response. In general, 

j the actual impact on each part of the environment is primarily a factor of 

the susceptibility of that portion of the ecosystem to the particular pest 

) control procedure and its level of exposure to the pest control agent 

used, i.e., Risk + Exposure • Response. To this extent, part of the 

( objective of the program is to help predict potential hazards of any 

m suggested pest control action. Experimental pesticide treatments will be 

applied to test actual responses and elucidate the nature of and ecosystem 

P responses to actual impacts. This involves relating impacts at lower 

trophic levels or among specific groups of organisms to secondary impacts 

on higher trophic levels and changes within the ecosystem (e.g., altered 

food supply, changes in basic processes such as predation or pollination, 

I etc.). 

p, • Experimental treatments in 1985 

■ On June 14 two forest blacks (75 ha in total) in the lower Icewater 

P Creek watershed were treated with 280 g fenitrothion (AI)/ha applied as an 

emulsion in water at a total volume of 1.5 L/ha. One block encompassed 

! the songbird study plot where intensive bird studies have been conducted 

since 1983 and' an appropriate extent of surrounding forest to limit 

■ movements of breeding songbirds out of the sprayed area. This block 

^ Included a one km stretch of Icewater Creek just upstream from the point 

at which it enters the Goulais River. A second block with a poplar-cherry 

f> overstory over-planted white spruce punctuated with numerous small 

clearings was treated to conducting pollinator exposure-response studies. 

j Results from these experimental programs are not yet available, but study 

activities are summarized below. 
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Songbird Studies 

Mist netting, time-budgeting and censusing studies were carried out on 

songbirds within the treatment block and an untreated control block. Data 

collection was kept as comparable as possible to pre-spray work carried 

out in 1984, incorporating use of the same sampling sites, randomized 

sampling scheduling and control for observer and time of day effects. 

Census, netting, banding and time-budgeting studies were incorporated into 

the sampling program. An extensive program of residue sampling from 

various songbird micro-habitats was also carried out in cooperation with 

the Chemical Accountability Section (FP-71). Brain cholinesterase 

inhibition in caged white throated sparrows was also measured as an 

indication of extent of exposure to the experimental treatment. ^ 

Pollinator Studies 

Cages of honeybees, bumblebees and leaf-cutter bees were exposed to the *"*} 

fenitrothion treatment to study both residue accumulating and mortality. 

Wild pollinators, particularly bumblebees, were collected from the area ^ 

after treatment to evaluate their accumulation of spray residues. Residue 

levels present on several types of flowers and simulated floral surfaces 

were evaluated in cooperation with the Chemical Accountability Section ^ 

(FP-71). Topical application toxicity testing of a variety of forestry 

insecticides against four bee species (honeybees, bumblebee, and bee and "*> 

leaf cutter bee) were continued In cooperation with the Insecticide 

Toxicology section (FP-50). Studies with fenitrothion, aminocarb, *"? 

carbaryl, mexacarbate, trichlorfon and permethrin have been conducted to 

date. A full time Terrestrial Invertebrate Ecologist position was staffed 

to intensify future study in the whole area of impacts on non-target 

arthropods, including pollinators. 
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Aquatic Studies 

■Fenitrothion residues, invertebrate drift, mortality of caged inverte 

brates and brook trout brain acetylcholinesterase were studied in the 

portion of Icewater Creek within the treated area. The treatment provided 

University of Guelph researchers working under the PRUT program an 

opportunity to compare the effects of an actual spray on stream insects 

with responses measured in ^n_ situ bioassay troughs in 1984-85. Bioassays 

of fenitrothion, aminocarb, mexacarbate and permethrin against a variety 

of aquatic invertebrates from Icewater Creek were completed this field 

season. 

Systematic brook trout population sampling within selected study sites 

established in 1984 in the upper Icewater Creek watershed continued in 

1985. The additional data collected on fish production, growth and 

movement should allow for a sensitive evaluation of the effects on brook 

trout populations of a proposed insecticide induced impact on aquatic 

invertebrates in 1986. Dye movement studies within the portion of creek 

to be treated were carried out in 1985 in order to plan the experimental 

disturbance next spring. 

* B. Mexacarbate - Aquatic Impact Studies 

Studies on the environmental effects of mexacarbate (Zeetran®) when 

applied as a spruce budworm larvlcide were conducted in Kent County, New 

Brunswick near the Trout Brook airstrip. A 500 ha block of forest 

surrounding the East Branch Little Forks Brook was sprayed twice with a 

water-based formulation of Zectran at a dosage rate of 70 g Al/ha 

application. Brain acetylcholinesterase activity was measured in samples 

of native brook trout and Atlantic salmon collected by electro-seining and 

hatchery-reared brook trout held in cages in the treated stream. Benthic 
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invertebrate populations and drift were monitored in the treated stream 

and in the West Branch Little Forks Brook which served as an untreated 

control. Aquatic invertebrate populations were also monitored in two ! 

small ponds, one inside and one outside the spray block. Green frog «r, 

tadpoles were caged in the ponds to assess the acute toxicity of the 

insecticide at levels likely to be encountered in forest spray "^ 

operations. Knockdown of arboreal and flying Insects Has measured using 

drop buckets placed under balsam fir trees along the treated and control i 

8treams. Results are not available at this time. 

C. Triclopyr - Aquatic Impact Studies 

An attempt was made to generate field data on the aquatic effects of ,*, 

triclopyr (Garlon) herbicide as part of an experimental program in the ] 

Skeena River valley of B.C. Salmon and salmon habitat in the area were ""I 

evaluated by researchers from Simon Fraser University funded under the 

PRUF program, with a full year of pre-spray data being gathered prior to "I 

the proposed treatment in August of 1985. In light of buffer zones 

imposed by local regulatory bodies, an attempt to measure direct spray I 

effects on fish and aquatic invertebrates was made by placing inflatable 

wading pools within the areas to be sprayed and stocking them with a 

variety of organisms from adjacent aquatic systems. These experiments had "^ 

to be abandoned when court actions blacked the proposed sprays. 

D. Avian Toxicology Studies under Simulated Forestry Exposures """? 

A cooperative study which was begun in August 1983 between the Canadian 

Wildlife Service and the Forest Pest Management Institute to assess the 

potential of using a laboratory spray simulator and an indicator bud 

species (Zebra Finch) in predicting and evaluating the hazard to forest \ 

songbirds of insecticide spraying was continued through 1984-85. The most «, 
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recent series of experiments were concerned with identifying possible 

routes of exposure for songbirds in a natural forestry situation. 

r 
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Studies on the Environmental Chemistry of Forestry Insecticides 

Used in FPMI 1985 Research Trials 

Introduction 

This report describes the environmental chemistry and fate of three 

forestry chemicals, viz., aminocarb, fenitrothion and nexacarbate used during 

1985 research programs in New Brunswick, Newfoundland and Ontario. 

Field studies were conducted in cooperation with FP-70, FP-31 and with 

scientists in NeFRC and MFRC. 

1. Canopy interception, deposition and fate of mexacarbate in a New Brunswick 

forest ecosystem 

Mexacarbate insecticide residues and some of its common metabolites 

were evaluated in an aquatic field system in a New Brunswick forest 

aerially sprayed with 70 g Al/ha twice at an interval of 5 days. Deposits 

and droplet spectra were recorded at various canopy depths, ground cover 

and in open forest floor to determine if patterns of foliar interception, 

ground deposition and if possible correlations existed among foliar 

concentrations, droplet densities and size spectra. Concentrations of the 

insecticide in stream and pond waters, sediment, aquatic plants and 

animals were measured at intervals of time. Residues in stream and pond 

waters peaked respectively at 0.73 ppb and 18.74 ppb and decreased rapidly 

below the detection limit (0.02 ppb) within 2Ah. Concentrations in some 

aquatic plants (slender spikerush, manna grass, etc.) were higher (£a. 500 

ppb), but decreased rapidly and persisted up to 2 days. Sediment, fish 

(caged and wild), tadpoles, aquatic insects, moss, green algae etc. did 

not accumulate detectable amounts of mexacarbate. Data indicate that 
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raexacarbate at the dosage used will not accumulate to sufficient extent in ^ 

the aquatic forest environments to pose any noticeable hazard to nontarget 

organisms. Demethylated (mono) N-methylcarbamate and dimethylaminoxylenol "^ 

were detectable by thin-layer chromatography in some of the substrates 

studied but they also degraded rapidly. ' "1 

' Distribution and deposition of fenitrothion aerially applied to a boreal 

forest area near Searchmont, Ontario 

In collaboration with the Environmental Impact group at the Insti- «*> 

tute, the distribution and deposition of the insecticide fenitrothion on 

nontarget biota was investigated to study the interactions between them 1 

and if possible, to quantify the potential vulnerability and stress 

arising from pesticide exposure. The fenitrothion effects on biota "1 

following spraying could be direct as well as Indirect and the magnitude 

and duration of these effects depend upon the chemical sprayed, dosage, 

organism exposure, susceptibility and the type of biotope and its fauna 

and flora. 

Samples of foliage (balsam fir and white birch) at different vertical 

and horizontal canopy levels, different types of wild flowers, a variety 

of wild and caged bees, and water (inside and outside the spray blocks) 

were collected 1 day prior to and Ih following the insecticide application 

at 280 g Al/ha. Water samples were collected up to I day post-spray. 

Simulated foliar and floral samples and collection units containing 

Kromekote* cards/glass plates were placed throughout the spray blocks to 

compare the deposition levels and droplet spectra of fenitrothion sprays 

on the targets. Insecticide residues in the extracts of samples (natural 

and simulated) were determined as well as the deposit levels on 
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' glass plates and droplet spectra on Kromekote cards. Deposits on the 

p simulated samplers (fir needle and birch foliage made from aluminum wire 

and aluminum sheet respectively) and foliar concentrations in balsam fir 

; decreased from top to bottom and laterally from outside to towards the 

tree trunk whereas such patterns were not observed in birch probably due 

i to poor trapping of spray droplets. Regression analysis showed an approx 

imately linear relationship between the deposits on the two (artificial 

( . and natural) fir surfaces. Similar correlations were also found on foliar 

m (artificial) to ground deposits. Correlations were good between deposits 

found on different types of simulated and natural flowers but the amounts 

|* varied according to the geometry of the flowers under consideration. 

I 
Fenitrothion residue was detected (31 ppb) in stream water immedi-

\ ately after its aerial application and it dissipated very rapidly within 

the first 24h after the spray. The rapid dissipation of the chemical was 

f due to dilution, degradation and possibly adsorption to other matrixes. 

p Fenitrothion-nontarget biota interactions are quite complex, requir 

ing detailed analysis and critical interpretations 'using the residue 

P levels found in various substrates. The field biologists are currently 

evaluating the primary (toxicological) and secondary (ecosystem changes) 

; effects on nontarget biota arising from fenitrothion spray application 

over a boreal forest. 

| 3. Post-spray residue concentrations of aminocarb and fenitrothion in balsam 

m fir foliage at the mid-canopy level and deposit levels of the chemicals 

' measured from glass plate rinses on the forest floor during the 1985 hem-

!» lock looper control" program in Newfoundland 

This is a cooperative research project undertaken jointly by the 

P scientists from NeFRC and FPMI. 
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The mid-crown foliar samples (1984 and 1985 growths) and the glass "1 

plates kept on the forest floor to receive the spray deposits were col-

lected from the spray blocks and were extracted, concentrated, parti- i 

tioned, deaned-up using column adsorption chromatography, N-evaporated 

and analysed by GLC. The results are given in Tables I and 2. Plots 7, 8 

and 15 were sprayed with Matacil® -180F (aminocarb) at 90, 135 and 185 g -> 

Al/ha respectively using a water-based formulation. Plots 12 and 13 were 

sprayed with fenitrothion flowable (FF) with a polymeric additive at 140 n 

and 210 g Al/ha respectively. Plot 17 was sprayed with the conventional 

fenitrothion emulsion formulation (FE) at 210 g Al/ha. \ 

From the data the following points emerge: 

Table 1 (aminocarb) . i 

1. Mean deposits of aminocarb on the forest floor increased with ^ 

dosage. The.increase appeared to be nonlinear. On average about 8% ' 

of the sprayed material reached the forest floor. **") 

2. Similar trends were found between foliar concentrations and dosage, 

but the correlation seemed to be linear. 1 

3. Needles of the 1985 growth appeared to be better collectors compared 

to the needles of 1984 growth. Needle exposure, geometry, needle ' 

size, terpene content etc. could have had some role in the collection ^ 

and retention of the material. 

4. Correlations among dosage, foliar concentration and mortality of "^ 

insects should be explored. 

Table 2 (fenitrothion) H 

1. Mean deposits on the forest floor were unusually high for fenitro 

thion F compared' to aminocarb at equal dosages (plot 12 vs_. plot 8). 
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( Deposit levels for fenitrothion F on the forest floor increased with 

P . dosage (plots 12 and 13). Higher deposit levels could possibly be 

due to polymeric additives in the formulation (FF). Such formula-

tions also would give large NMD and VMD and the role of viscosity in 

deposition should be considered. The emulsion formulation (FE) gave 
pa 

j poor ground deposition (3.6Z) possibly due to volatilization of the 

_ adjuvant and accompanying codistillation of the AI. 

' 2. Similarly very high deposition on the needles were observed for FF 

p and it increased with dosage* Such a phenomenon has never been 

I 

encountered before either with the same or with other formulations. 

j As expected, the emulsion formulation gave poor deposition on the 

needles compared at the same dosage level (Plot 17 vs_ Plot 13). 

Physicochemical properties in addition to other factors could have 

played a key role in the deposition of AI on conifer needles. 

1 3. Needles of the 1985 growth acted as better receptors to the spray 

m cloud compared to the mature needles of 1984. Geometry of the grow-

ing branch tip, exposure to spray cloud and chemical content of the 

P new foliage would have played some part. Additional research is nec-
{ 

essary to be more definitive. 

4. Correlations among dosage, formulation properties (role of adjuvants, 

viscosity, vapour pressure, surface tension, etc.), foliar concentra-

, . tion and insect mortality should be explored and documented. 
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TABLE 1 

Acilnocarb residues In balatus fir foliage following experlnental application of the Insecticide as an 

enulslon foraulatlon at three different dosages during the 1985 hetaock looper control progran In Newfoundland 

* Saaplcs were lost in transit. 

t Trip!Irate mcasurencnts. 
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TAB1.F. 2 

Fealtrothloa residues In balsas fir foliage following experimental application of the Insecticide 

as flowable and cauls Ion fornulatlons during the 1985 healock looper control prograa In Newfoundland 

* Samples wt;re lost In transit* 

t Trlpllcnti! •uasurcuunts. 
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_ Introduction 

p Les recherches accomplies par la Section de Fathologle des 

lnsectes du Centre forestier des Laurentldes de Quebec, concernant les 

P posslbllltes d'utlllser Bacillus thurlnglensla 3a3b (BT) pour la repression 

de la tordeuse des bourgeons de l'epinette (TBE), Chorlstoneura funiferana 

CLem., ont permis de developper une suspension concentree, efficace et 

economique de cet Insecticide biologlque. Oette preparation denommee 

| Futura, permet d'epandre, en une seule operation, la dose requise de BT (20 

m milliards d1unites internationales/hectare) dans un volume final de 2,5 

i litres/Ha (W.A. Smirnoff and J.R. Valero, 1983). Des dispersions aeriennes 

m . experloentales effectuees durant 5 annees, a l'aide d'avions de diverses 

capacltSs (monomoteurs et quadrlmoteurs) ont dSmontrS que cette suspension 

m de BT est tres efficace contre la TBE au point de vue reduction des 

populations de l'lnsecte et protection du feuillage, meoe si les populations 

de TBE sont tres ilevees (35 a 50 larves par bout de branches de 45 cm) 

(Smirnoff et al. 1982). Par ailleurs, des tests speciaux ont nontre que 

( Futura peut etre utllisee efficaceaent pour la protection operatlonnelle des 

p forets privfees (D. Pillion et W.A. Smirnoff, 1985). C'est la ralson pour 

laquelle, le Service canadlen des forets, en collaboration avec 1*Office des 

P producteurs de bois de La Pocatiere et les Syndicats de producteurs de bois 

du Bas-St-Laurent et de la Gaspesle, a realise cette annfee, des epandages 

j operatlonnels de Futura pour proteger plus de 30 000 hectares de forSts 

privees de la Peninsule gaspesienne. Les resultats obtenus au cours de ces 

I arrosages font l'objet d'un rapport separe. 



#3!) 

Toutefois, dans le cadre de cette operation, des dispersions 

experimentales de deux suspensions de BT de type Futura ont ete realisees 

pour determiner les possibilites, d1une part.de trouver une alternative ™ 

valable pour reraplacer l'adhesif Chevron qui, dans l'avenir pourrait ne plus 

Stre diaponible, d'autre part de reduire le volume final de prSparation qui «=] 

doit etre disperse par unite de superficle tout epandant la dose requlse de 

BT et en conservant, l'efficacitS des traitements par cet insecticide 1 

biologique. De plus, des applications aerlennes experlmentales de Futura 

ont ete accomplies pour evaluer de facon prellminaire, l'efficacite de : 

1'usage de BT pour proteger de jeunes peuplements de conlferes contre les 

degata causes par la TBE. Enfin, des epandages de Futura par voie terrestre 

ont encore ete realises cette annee, pour confirmer la validlte de l'emplol 

de cette prSparation pour la protection de petlts terrltoires forestiers. 

l-Dlsperslons aerlennes experlmentales de deux suspensions de BT de type 

Futura °"i 

Ces traitements ont §t§ accomplis, a l'aide d'un monomoteur 

Grumman AgCat muni d'un systeme conventlonnel d'arrosage (longerons et 

gideurB Teejet Flat Fan 8004), sur 6 parcelles forestieres matures i 

predominance de sapins (Abies balsamea H.) (60 Z) et d'frplnettes blanches 

(Picea glauca M.); cheque parcelle ayant une superficle de 40 hectares. 

Deux types de preparation Futura furent teatees: «, 
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a) Suspension Futura preparee avec le concentre produit par la Compagnle 

Blochem: 

Application a ralson de 2,5 litres/Ha: 

Pour un hectare: 1,5 L de Futura II (concentre contenant du 

Sorbo), 

1,0 L d'eau ne contenant pas de chlore, 

1,56 mL d'adheslf (solt l'adhesif Chevron 

de la Compagnle Ortho Chemicals, Ontario, solt le Thlokol de Morton Thiokol 

Inc., Chicago, E.U., ou l'agral de la Compagnie Chlpman de Montreal: volr 

tableau 1). 

Application a raison de 2,0 litres/Ha: 

Pour un hectare: 1,2 L de Futura II 

. 0,8 L d'eau non chloree 

1,25 mL d'adheslf Chevron 

b) Suspension Futura obtenue avec le concentre produit par la Compagnle 

Sandoz: 

Application a ralson de 2,0 litres/hectare: 

Pour un hectare: 1.33 L de Futura concentrS (64 B) 

0,34 L de Sorbo 

0,33 L d'eau non chloree 

1,25 mL d'adhesif Chevron 

Le tableau N° 1 resume les resultats obtenus au cours de ces 

experiences. Alnsl, lea quantltes de matleres actives deposees au sol varla 

en moyenne de 232 000 a 407 000 spores vlables de BT/cm* pour un spectre de 

dispersion atteignant 8,8 a 15,0 gouttelettes par cm*. Par allleurs, les 

populatlona de TBE dans les terrltoires traltes etalent en moyenne de 0,06 a 
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a 0,16 larves par bourgeon (soit de 8,9 a 18 larves par bout de branche de 

.45 cm). Par allleurs, un seul territoire t&noin valable au point de vue, 

intensite de I1Infestation par la TBE et potentiel de feuillage a pu 8tre 

localise pres des parcelles traitees; la population de tordeuse etait, dans 

ce territoire t&aoin d'une superflcle de 40 hectares, de 0,19 larves par 

bourgeon (soit 13,9 larves par bout de branche de 45 ca) . 

Du point de vue reduction des populations de TBE, tous les 

traitements decrits cl-dessus ont eu des resultats satlsfaisants pulsque le 

taux de mortalite de 1'insecte varia de 88,7 a 97,5 X (et oeme 100 X en ce 

qui concerne le jeune peuplenent de coniferes) (tableau 1). Par contre, 

dans le territoire t&noin non traite, le taux de reduction des populations 

de TBE ne depassa pas 12,1 Z; ce qui est fort etonnant (tableau 1). Ce 

phenonene devralt faire l'objet de recherches particuljerea afin de 

determiner la ou les causes d'une si faible mortalite naturelle. 

En ce qui concerne la protection accordee au feuillage, les 

resultats obtenus deaontrent que; 

-L*application de Futura a ralson de 2,0 litres/Ha (preparation 

contenant du Chevron adhesif) et en epandant au raoins 20 x 10» U.I./Ha, est 

aus8i efficace qu'une dispersion de Futura (contenant du Chevron) a ralson 

de 2,5 L/Ha (20 x 10* 0.1./Ha). Ainsi, dans les parcelles K et M traitSes 

par Futura a raison de 2,0 L/Ha, la defolialson finale fut limitee 
t 

respectivenent a. 2,3 et 3,7 X alors qu'elle a §t§ de 10,7 X dans le 

territoire traitg par Futura a raison de 2,5 L/Ha. Par ailleurs, dans le 

territoire traitg par Futura a raison de 2,0 L/Ha tout en epandant 
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16,6 x 10" U.I./Ha, la defoliaison finale atteignit 32,2 %. (tableau 1). 

Par contre, dans la parcelle temoin non traitee, la defoliaison finale fut 

de 82,8 X (tableau 1); 

-L'epandage de Futura contenant de 1*adhesif agral n'a pas donne 

les rSsultats escomptes puisque la defoliaison finale dans la parcelle en 

question, fut de 78,1 Z (tableau 1); 

-La dispersion de Futura contenant du tbiokol n'a pas ete aussi 

efflcace qu'une application de cette preparation contenant du Chevron 

adhesif. En effet, dans la parcelle traitee par Futura-thlokol, la 

defoliaison finale s'est elevSe a 46,8 X (tableau 1). 

En resume, les resultats obtenus au cours de ces arrosages experi-

mentaux demontrent qu*11 est possible d'appliquer la preparation Futura a 

raison de 2,0 L/Ha pour protfeger tres efflcacement et tres Sconoralquement, 

les peuplements forestiera contre les degits causes par la TBE. 

2- Applications par vole terrestre de Futura; 

Ces arrosages ont 8t6 falts par diff&rents organlsnes et proprii-

talres de boises prlves dans diverses regions du Saguenay-Lac-St-Jean 

(tableau 1). Le Centre forestier des Laurentides (CFL) donnait a chacun de 

ces organlsrae8, la suspension de Futura (Blochem) et 1'adhesif Chevron 

nScessaires pour traiter leur lot forestier. Le CFL leur fournissalt toutes 

les informations techniques requlses pour appllquer avec succes, par vole 

terrestre, ̂ . thuringiensls, solt le dosage (20 x 10* U.I./Ha), la prSpara-

tion de la suspension finale, le mode de dispersion (atomiseur portatlf, 
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Mist blower), la perlode la plus proplce aux arrosages, 1'evaluation de6 

populations de TBE avant le tralteraent (nombre de larves/45 cm), I1estima 

tion des resultats obtenus au point de vue mortalltS larvalre et protection « 

du feuillage), etc... A noter que le volume final de suspension applique 

par unite de superficie varialt de 50 a 100 1/Ha; le concentre 6tant dli«e ""] 

avec de l'eau non chlor6e, selon les specifications du CPL. En retour, les 

proprietalres en question s'engagealent a informer le CFL des resultats H 

obtenus au cours de ces epandages. 

Le tableau 2 resime les resultats de ces traitements. Les boises 

prlves ayant faits l'objet de ces traitements Staient fortement Infestes par 

la TBE puisque les populations de cet insecte varialent de 10 a 25 larves 

par bout de branche de 45 cm et meme, de 35 a 50 larves/45 cm dans un cas ^ 

(tableau 2). Les resultats rapportes par ces utilisateurs de Futura 

montrent que ces dispersions par vole terrestre, ont 6t€ tres satisfaisants "H 

(tableau 2). En outre, les proprietaires de ces boises ont confirms que la 

realisation de la preparation finale de Futura-eau, ainsl que son applica- ^ 

tlon terrestre ne presentent pas de difficult6a partlculieres. En difini-

tlve, ces arrosages en forets prlvges confiment que BT peut-fttre utilise '■ 

efflcacement par tout propri&taire deslrant proteger son boise priv§, eontre 

la TBE. : 
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ISibleau I: RSsultats des dispersions aSrlames experts tales1 de Bacillus thurliglensis ef 
totdeuse des bourseons de I'Splnette. ftaitewats realises dans le cadre de l'appUcadon d 
pour la protectloa de £bt8ts prlvees de la pailnsuLe eujpSsienne^ • 

en 1985 centre 
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.Tableau 2: R&sultats obtenua durant dea dispersions de Futura par vole terrestre*,* contre 

Chorlstoneura fualferana en 1985, pour la protection de dlfferents bolsts prlvis 

Notes: *~ Suspension dilute avec de l'eau et contenant de l'adheslf Chevron (1/1000) 

•~ Preparation dispers&e par 2 types d'atomlseurs 

-50 L/Ha: Atomlseur portatlf actionnS par un moteur 3 essence 

-75 a 150 L/Ha: Hist blower 

*~ Application aerlenne a l*alde d'un monomoteur Grumman AgCat (Longerons et glcleurs 

Teejet Flat Pan 8004) 
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Field trials of DIAZINON 50 EC against the bai«li~gall 
■ldge, Paradlplosls tunlfex Gagne" In Nova Sootia, 1985 

The balsam gall midge, Paradlploala tunlfex Gagne" has been 
an infrequent but nonetheless serious problem to balsam fir 
Christmas tree produoers in the Maritime Provinces. Although 
outbreaks last only a short time, damage caused during this 
high infestation period Is enough to cause serious loss to 
the Christmas tree industry. Further, these short, unpredic 
table and widely separated Infestation periods make it diffi 
cult to devise effective and safe control practices leading 
to the timely registration of suitable inseoticides. For the 
past three years Christmas tree stands in Nova Scotia have 
been subjected to devastating attacks by the balsam gall 
midge. This technical note reports on aerial spray trials of 
Diazlnon 50 EC on 17 locations on 10 Christmas tree farms in 
Lunenburg Co., N.S. 

Diazlnon 50 EC was registered for ground application in 
1981 (Tech No. 131). No trials for aerial application were 
held that year because of uncertainty regarding the possible 
risk to fish, and also because the proposed trials, in defer 
ence to the plight of Christmas tree produoers, were designed 
to serve an operational roll as well. 

In this present study, three levels of Diazlnon were test 
ed, 0.5, 1.0 and 1.5L/ha, eaoh in a water mixture of either 
33.7 or 16.8 L/ha; In addition one treatment was applied at 
0.7 L/ha in a water mixture of 22.1 L/ha. The operation was 
oarried out with a Piper Pawnee using a spray boom equipped 
with 24 D616 T-Jet nozzels for the higher rate and 
4 Mleronalre A.U. 5000 rotary atomizer for the 16.8 L/ha 
treatment. Application was timed to ooinolde with maximum egg 
hatoh, about two weeks after adults were first observed in 
the field. Spray blooka ranged from 5 to 30 ha. 

Government 
of Canada 

Gouvemement 
du Canada 

Canadtan Service 
Forestry Canadian des 
Service forets 

Marltimes Forest Research Centre 
PO Box 4000, Fredericton, NB E3B 5P7 
PO Box 667. Truro, NS B2N SE5 
PO Box 190, Charlottetown. PEl C1A 7K2 
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The results were surprising in that .sufficient control was aohieved at 

the lowest dosages (Table 1). Additionally, there was no practical dif 

ference between the levels of water required. However, population levels 

were extremely low and unexplained natural mortality in controls was over 

50 per cent. 

Pre-spray midge populations could not be determined since the midge 

overwinters in the ground and spray must be applied at about the time the 

newly laid eggs hatch on the foliage. No time is available for pre-spray 

sampling and spray plots must be established based on records of 

populations the year previous. Because of the high value of the 

Christmas tree crop, with individual trees sometime commanding prices of 

over $15.00 roadside, the highest dosages were applied to the farms where 
estimated midge populations were highest. 

Population levels were so low that an extensive search for enough 

galls to make a significant sample was required. An average of 20 trees 

were sampled per plot. Depending on the level of the infestation 12 to 60 

shoots were examined per tree for the presence of galls. In all about 

18,000 shoots were examined yielding about 2,400 infested shoots contain 

ing about 16,000 galls. 

Galls containing dead insects can usually be distinguished from those 

containing living larvae by their outward appearance. Those with doubt 

ful appearance, totalling about 1,000, were examined under a microscope. 

If the results of this study are to be believed, then aerial spraying 

is much more efficacious than ground spraying and low applications with 

as little as 16.8 L/ha can achieve effective control. The reduction in 

the amount of water required to be transported has obvious advantages, 

and the minimum dosage of 0.5 L/ha is low enough to drastically reduce 

the risk to birds and fish. 

In addition to this study, and at the request of regulatory agencies, 

small scale ground applications of both Matacil Flowable and Fenitrothion 

in emulsion formulations were conducted using a mistblower. Analysis of 

the data is not completed but preliminary examination suggests that 

neither material is effective. 

The studies were carried out on Kirk Forest Products Ltd. properties, 

the company providing the aircraft and insecticides and the untreated 
areas used as controls. 

G.F. Bstabrooks 

E.G. Kettela 

D.G. Bnbree 

November 1985 
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Treatment 

L/ha 

(0.5 in 33-7 L Ha0) 

(0.7 in 22.il L H20) 

(1.0 in 33.7 L Ha0) 

(1.0 in 16.8 L H,0) 

(1.5 in 33.7 L H»0) 

(1.5 in 16.8 L HaO) 

7 

Control B-J 

IW1 

f.wj 
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Title: Budworm behaviour and microhabitats in different host 6pecies and 

their impact on efficacy of control agents: Investigation on toxicologi-

cal parameters for effective foliage protection. 

Study Leader: P.C. Nigam Study Ko; MC-195 

Objectives: To elucidate mode of entry into, and action of insecticides 

in spruce budworm larvae and their microhabitat after operational or 

simulated aerial applications, and to determine their significance In 

foliage protection. 

Progress to date; The mode of entry of fenitrothion In the spruce 

buaworm larvae (Choristoneura fumiferana Clem.) was investigated under 

field and laboratory conditions after aerial or simulated application. 

Fenitrothion can enter by contact through cuticle, as stomach poison 

orally, or as vapours through respiratory system. Contact toxicity can 

occur by direct impingement of droplets on the larvae or by larvae 

crawling on residues adsorbed on the foliage or on the silk of 

microhabitat. Stomach toxicity can take place through larval feeding on 

foliage that has adsorbed or absorbed residues or through feeding on 

systemically translocated fenitrothion in the developing buds or oral 

contamination from droplets on silk. Studies of (1) direct contact and 

gross residual toxicity, (2) vapour activity, (3) systemic activity and 

(4) budworm larval behaviour and their microhabitat were initiated and 

carried out from 1982 - to-date. Major accomplishments and results to 

date are as follows: 

(1) Direct contact and gross residual toxicity; The direct 

impingement of droplets on the larvae and residual toxicity was studied 

by the use of drop trays under field condition. Larval activity was 

observed 15 to 30 minutes after spraying for direct Impingement and 

observations of drop tray were taken at 24-hour intervals up to four 

days for residual toxicity. 

(a) Direct impingement: 

In 1982 at Hagundy we observed spinning down of larvae from the foliage, 

within 15 to 30 minutes of spraying on June 4 and from 29 to 212 larvae 

were found on drop trays in different treatment plots within 24 hours* 

In early spraying carried out on May 19, 1983, no spinning down activity 

was observed and no larvae were found on the drop trays within 24 hours. 

In sprays at Priceville on June 9, 1983 and June 5, 1984 there was also 

no sign of immediate spinning down of larvae within 15 to 30 minutes 

after spraying but 2 to 7 larvae were found on drop tray a in treated 

plots within 24 hours, and 2 to 4 larvae In check plots. The direct 

impingement of droplets on the larvae took place only under very special 

circumstances in the field. The favorable conditions were found In 1982 

Hagundy experiments when 60% of larvae were in the fifth instar, buds 

were flared, temperature at the time of spraying was 10°C and budworm 

larvae were active overnight as indicated by the presence of frass on the 

drop trays. The mean temperature was 10°C during the 24 hours 

observation period after spraying. 
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(b) Residual toxicity: 

Drop tray studies gave gross effect of Interaction of various mode of 
entry, larval and host development and weather. In June 4, 1982 spray, 

average number of larvae found on drop trayp decreased with time. In May 

19, 1983 spray, average number of larvae were increased with time and in "1 

June 5, 1984 spray, average number of larvae remained constant with time. \ 

Although, there was great variation from plot to plot in the number of 

larvae found on trays. The larvae population In 1982 were 60Z L and in ^ 

1983, 60% were L, and in 1984 were 432 L, and 47* L,. L, were more j 
exposed to direct spray and relatively more active, so maximum larvae 

were dropped in first 24 hours and then decreased with time. L. were in 
needles, so none were dropped within 24 hours. However, L, were emerged *"? 

from needles with time and warm weather so they started dropping after 

24-hours and number increased with time. In 1984, most of the larvae 

were in L, and L% and they were in buds so there was no change in the „_ 
number of larvae dropping on the tray upto 4 days. 

i 

(2) Vapour activity; Effect of fenitrothion vapour on feeding 

behaviour of spruce budworm larvae was measured in the field by assessing ™j 

damage to buds of branches protected from direct sprays, by covering them \ 
with paper bags during spraying and comparing the damage with buds on 

neighbouring uncovered branches of the same tree, which were exposed to 

spray. Thus in the treated plots covered branches were exposed to "*! 
fenitrothion vapour only. In check plots, similar sets of covered and 

uncovered branches were maintained and were used in evaluation of 

results. The fenitrothion vapour In the air after aerial application was ^ 

measured using NRC air samplers and chemical analysis was done by the Dr. 

L. Ellas Laboratory at NRC, Ottawa. Observations on buds were done 

during field experiments of 1982 to 1984 but air was analysed only in 

1983 and 1984. An apparatus to observe fenitrothion vapour activity m 

under laboratory condition against larvae was developed in co-operation 
with Dr. L. Ellas during 1983-1984 fiscal year. 

The preliminary experiment in 1982 at Hagundy gave very encouraging ' 

results with covered and uncovered buds defoliation technique. More ' 

damage was caused to covered unsprayed buds than uncovered sprayed buds 

i.e., vapour of fenitrothion had no affect on feeding behaviour of ""*) 

budworm. Vapour had not retarded their feeding. However, In 1983 and in 

1984 there were not significant differences In covered and uncovered 
buds. 

The highest vapour concentration observed after six hours of spraying 

was 517ng/m' In 1983 and it was reduced to a non detectable level after 
72 hours in most plots. In the 1984 field experiment, the highest ■*) 

concentration observed was 265ng/ml after 14 hours of spraying and It was 

reduced to a non detectable level after 72 hours. There appeared to be 

no definite pattern of vapour plumes in these experiments due to effect 

of temperature. Wind direction may have had more bearing on the vapour m' 
concentrations recorded. These fenitrothion vapour does not appear to 

protect the foliage from spruce budworm larvae in the field. 
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The behavioural response of spruce budworm larvae to the field 

concentrations of vapours was observed in preliminary laboratory 

experiments, using vapour chamber and operating microscope. There were 

no noticeable changes in the behaviour of L3 to L6 larvae at vapour 

concentrations up to 20 times the field concentrations. There were no 

poisoning symptoms i.e., hyperactivity or spinning down of larvae from 

microhabitat or from current year's foliage of potted plants. 

Approximately 60 to 80% fenitrothion is lost from foliage in 3 days 

under field conditions. Fenitrothion is more than 31.6 times as volatile 

as aminocarb. Its evaporation from foliage is approximately 48 tines 

faster than that of aminocarb. The efficacy of fenitrothion could be 

increased 2 to 3 times, i.e. to the level of aminocarb by reducing its 

evaporation from foliage, thereby increasing its residual toxicity. This 

should be attempted by changes in the formulation of fenitrothion, 

without reducing its contact and stomach toxicity. 

(3) Systemic activity: Systemic activity of fenitrothion was measured 

by covering buds with Plasticine* during spraying so that individual buds 

were shielded from deposition of spray droplets. Neighbouring foliage 

and buds remained exposed. It was hypothesized that insecticide from the 

neighbouring foliage and buds would translocate through xylem and phloem 

transport systems. Biological, chemical and physical measurements of 

fenitrothion droplets were done to measure systemic activity during 1982 

and 1983 field experiments. There was some translocation of fenitrothion 

after seventy two hours of application as measured by chemical analysis. 

These results were confounded by the resinous material in buds during 

early season and drift from operational spraying. It was not possible 

to demonstrate a biological significance of this translocated chemical 

due to high mortality of larvae in the foliage bioassayed from check 

plots, which had been contaminated by drift. 

(4) Budworm larval behaviour and their microhabitat; This study was 

initiated to gain first hand practical experience of budworu behaviour 

for elucidating mode of entry of insecticide. It was difficult to 

observe behaviour of larvae within their aicrohabitat under field 

conditions. Larvae hid themselves in the microhabitat and became 

immobile with slight disturbance. This was especially true of earlier 

Instars. Late 5th and 6th instars were more sensitive and most deserted 

their aicrohabitat when disturbed during observation. Types of 

microhabitat under different conditions of weather, phonological and 

larval development can be studied by cutting the branches and 

photographing them. 

Behaviour under laboratory conditions was easily studied (as 

previously done by various scientists). When laboratory-reared larvae 

were released on suitable potted plants, they start spinning and aaking 

shelters. They usually spend the first few minutes exploring the 

branches and then a few hours in making a silk shelter. Most of their 

activities take place around this shelter. During foraging the posterior 

half of the body stays in the microhabitat and with slight disturbance 

larvae can 6lip back to the shelter. During moulting, larvae stay 

228 



immobile within the microhabitat. The larvae freely moves and turns 

around within the microhabitat. It builds an inner cell within the 

microhabitat which is tubular and dense. The size and shape of micro- ""1 

habitat varies according to the instar and type of foliage available. 

Sometimes small pieces of leaf tissue and frass pellets are incorpo 

rated in the shelter. It is hypothesized that the greater effective- ^ 

ness of highly contact insecticide at very low dosages in the field is 

due to impingement of very small droplets on the webbing. The larvae 

are affected when the cuticle and body hairs come In contact with the 

contaminated webbing. This hypothesis needs experimental verifica- *»i 

tion. 

Current Status; This study was started in 1982. Methods to study 

mode of entry of fenitrothion as vapour, direct contact and systemic **] 
action, under field conditions were established. These field methods i 
and techniques were tested and modified during 1983 and 1984. The 

literature review for selection of laboratory methods and techniques ^ 

was done. The establishment of a laboratory Is In progress, the j 

purchase and assembly of laboratory equipment has been underway since 

1982. Equipments are in various stages of development. The vapour 
activity studies are fairly advanced, and other phases of the work are "m)-

still preliminary. 

The vapour and systemic activities play very minor roles in the „*, 

overall efficacy of fenitrothion. Residual toxicity contributes to 

maximum efficacy and direct Impingement of droplets on the larvae 

takes place only under very special circumstances in the field. 

The vaporized fenitrothion does not contribute directly in foliage 

protection. If this vaporization is reduced by modification in formu 

lations then efficacy of fenitrothion could be increased substan-

tially. 1 

In 1985, preliminary attempts were made to study in minute details 

budworm feeding and microhabitat spinning behaviour under field condi- **? 

tions. The deposition of fenitrothion droplets on the microhabitat 

and surrounding foliage was also Investigated. It appears from these 

preliminary observations that Impingement of droplets on the outer 

webbing and inside the microhabitat, i.e., feeding site is Important ^ 

for budworm mortality. This probably takes place by smaller droplets 

than found on surrounding foliage, because some of the larvae were 

found dead Inside or near the microhabitat, where there were no sign _ 

of droplets on foliage. There Is also possibility of partitioning (or 

separating) of dye particles from smaller fenitrothion droplets due to 

less solubility* These facts need in-depth verification. 

Work need to be done; -, 

(1) Modification in fenltrothlon formulation to reduce vaporization 

for increasing of efficacy. "**■ 
(2) Detailed study of budworm feeding and spinning behaviour at the 

time of 1st and 2nd spraying. 

(3) Impingement of droplets and their sizes inside and outside the wj 

budworm microhabitat, i.e., on webbing and feeding site. ; 
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Accumulation, persistence and biological significance of 

fenitrothion residues in conifer foliage 

by D.C. Eidt 

In recent years the concerns about environmental effects of 

aminocarb and fenitrothion sprays at operational rates have largely 

disappeared. This is because effects have been shown Co be non-

existant, briefly sub-lethal to individual organisms or without 

measurable or persistent effects on populations. 

The principal remaining questions, raised by both the Environ-

mental Committee of the Eastern Spruce Budworm Council and New 

Brunswick's EMOF1CO committee, concern the significance of persistent 

residues of fenitrothion in conifer needles. Many people have studied 

residues in conifer foliage in attempts to prove or disprove accumu 

lation from year to year, with inconsistent or inconclusive results. 

Dr. V.N. Mallet, University de Moncton, and 1 have reviewed all 

the available information and analysed balsam fir foliage using repli-

cation of both plots and analyses to conclude that fenitrothion does 

accumulate from year to year but only until about 1.5 ug/g is reached. 

This fenitrothion Is extremely persistent and in unreported field work 

m we have been unable to show any loss In needles placed on the forest 

floor in litter bags for a full year. Neither had ouch decay occurred 

during the same period, which is normal for the circumstances. 

J.N. McNeil, UniverBite Laval, and associates have addressed the 

question of biological consequences of these persistent residues. 

They demonstrated in the laboratory and reported to this Forum that 

residues persisting in needles of jack pine were toxic to the Swaine 

jack pine sawfly. L. Lapierre, Universite de Moncton, could find no 
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significant effects on deer or on ther rumen bacteria. Mallet and 1 

searched Forest Insect and Disease Survey records of balsam fir sawfly 

after having learned from published data of P.C. Nigam that 

diprionids, most of which feed only on old foliage, are among the most ^ 

sensitive of insects to fenitrothion poisoning. They are about seven 

times as sensitive as spruce budworm and wins no respite by feeding on **! 

uncontaminated new foliage. The balsam fir sawfly was shown to have 

become rare in New Brunswick since the use of fenitrothion for control **] 
i 

of spruce budworm. Diprionids are less sensitive to DDT, which was 

used before. It is important to note that the species persists 

although it has never been abundant in New Brunswick and has rarely 

caused damage. 

After having considered the most sensitive insect we could think <*, 

of that is confined to the target tree species, the risk to forest-

dwelling vertebrates was questioned next. Peter Pearce, Canadian **! 

Wildlife Service, and I determined from the feeding habits of the 

spruce grouse that it is at greatest risk of all New Brunswick verte- H 

brates through ingestion of fenitrotion in foliage. Using existing 

information on vertebrate toxicology and on known residues in foliage 

we estimated that an average adult grouse would have to eat about 29kg 

of foliage to receive an LD50 dosage. That Is about 53 times its own i 

body weight. Grouse eat less than 15% of their body weight per day. ^ 

The rate of excretion of fenitrothion would exceed the rate of 

ingestion long before a spruce grouse could consume its weight in 

conifer needles. 

Data from other species of birds point to a low possibility of 

sublethal effects. There is always a chance that constant low 
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exposure to fenitrothion in an animal's diet could result in 

suboptimal performance and greater vulnerability to disease and 

predators. Based on hunter returns (and identifications) the 

proportions of spruce grouse of total grouse bagged in New Brunswick 

has not changed with the introduction of fenitrothion for spruce 

budworm control. 

The work with V.N. Mallet has been accepted for publication in 

the Canadian Entomologist under the title "Accumulation and 

persistence of fenitrothion in needles of balsam fir and possible 

effects on abundance of Neodiprion abietis". The manuscript written 

with P.A. Pearce reviews what is known about loss of accumulation, 

translocation and loss of persistent fenitrothion residues. It has 

been reviewed by colleagues and will be submitted to the Forestry 

Chronicle shortly, under the title "The biological consequences of 

lingering fenitrothion residues in conifer foliage." 
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EASTERN SPRUCE BUDWORM COUNCIL 

CONSEIL DE L'EST SUR LA TORDEUSE D'EPINETTE 

REPORT FROM H 
i 
1 

THE EASTERN SPRUCE BUDWORM COUNCIL {*) 

I 

The Eastern Spruce Budworm Council is a joint **> 

body made up of representatives from the various juris 

dictions in northeastern North America for the purposes *^ 

of sharing their knowledge and experience of the spruce 

budworm problem and studying and collaborating in programs I 

related to the various aspects of the problem. 

j 

The Council was officially established in 

January 1979 by the signature of a Memorandum of Under 

standing. As provided in this document, the four signa 

tory Provinces of Quebec, New Brunswick, Nova Scotia 

and Newfoundland are full members of the Council. It «=, 

is also provided in the Memorandum that the Council may 

invite the participation of jurisdictions other than ^ 

the signatories as associate members. The Province of 

Ontario, the Canadian Forestry Service and the State ^ 
1 

of Maine were accepted as associate members at a Council 

meeting held in Quebec City in April 1979. The USDA ' 

Forest Service was likewise accepted as associate member ^ 

(*) Presented at the Thirteenth Annual Forest Pest Control 
Forum, held in Ottawa on November 19-21, 1985 *"1 
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( 

at a Council meeting held in Fredericton in April 1982. 

As it now stands, the membership of the Council is there 

fore made up of eight members, i.e. four full members 

and four associate members. 

Two Council meetings were held in 1985, i.e. 

a spring meeting on April 23-24 in Montreal and a fall 

meeting on October 21-22 in Halifax. 

The Council has also been active in 1985 

through its four working committees on (a) spray tech 

nology, (b) environmental monitoring/ (c) human health 

issues and (d) the review and improvement of survey 

and assessment techniques. 

Gerard Paquet 

Executive Secretary 

Eastern Spruce Budworm Council 
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[ THE SPRUCE BUDWORM IN NEWFOUNDLAND IN 1985 

by 

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

f" INTRODUCTION 

Larval Development and Defoliation - The total area of light, moderate 

and severe defoliation forecast on the Island for 1985 was about 63 000 ha 

with about 29 300 ha in the moderate and severe category. However the 

( decreasing outbreak virtually collapsed in 1985. The area of infestation 

«m in 1985 was about 3500 ha, 3000 ha in the light and 400 ha in moderate and 

severe category; a decrease from the 7300 ha of light and 15 300 ha of 

F1 moderate and severe defoliation recorded in 1984. The defoliation was 

distributed in isolated areas mainly in western Newfoundland near South 

I Branch, Seal Cove and Wild Cove on the Baie Verte Peninsula and along Noel 

Paul's Brook in central Newfoundland (Table 1, Fig. 1). There was no 

I defoliation recorded in Labrador in 1985. 

Sex pheromone traps distributed throughout the Island in 1985 

■ showed a large number of moths collected in traps near Sally's Cove on 

f*> the Northern Peninsula and near Grand lake in western Newfoundland. It 

I 

was not determined if the moths were flights from mainland Canada or a 

[ buildup of local populations. 

( 
The provincial Department of Forest Resources and lands conducted 

i an aerial control program of the budworm and treated 3450 ha with Bacillus 

thuriglensls. 
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Biological Mortality Factors - In 1985, samples of spruce budworm were 

collected from five areas across the Island. The major larval parasites 

were Apanteles fumiferanae, Glypia fumiferanae and a tachinid species* I 

The major pupal parasite was Phaeogenes hariolus. About 17% of spruce 

budworm samples were parasitized. 

Fungal pathogens caused about 1% mortality of the reared bud- ^ 

i 

worm samples. The major fungal pathogens were Paecilomyces farinosus. 

Other fungal pathogens detected were Entomophaga aulicae and a single "^ 

incidence of Hirsutella gigantea. E_. aulicae was recovered fran late 

in star larvae (L^-Lg) and pupae. Incidence of microsporidian disease, : 

caused by Kosema fumiferanae, was less than 1% and recovered only from 

samples collected from one location. •■ 

Damage Assessment - Detailed assessment of damage at the inventory ^ 

level is conducted by the Department of Forest Resources and Lands. 

However, less intensive surveys by the Forest Insect and Disease Survey ***> 

showed that the areas with core than 10% tree mortality did not increase 

from the 389 000 ha of balsam fir stands and the 96 000 ha black spruce 

stands reported in 1983 and 1984. The total volume of these stands was 

estimated at 40 441 000 n3 and 10 323 000 m3 respectively. j 

Condition of Black Spruce Stands - Following the major collapse of the 

budworm population in 1979 and 1980, most black spruce stands in central 

Newfoundland showed good recovery from several years of severe defol- «*> 

iation. Bowever, recovery of many trees stopped and tree mortality in 

creased sharply in the fall of 1982. Total volume of stands with tree *""! 

mortality exceeding 10% was over 10 000 000 m3. The four-eyed spruce 
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f" bark beetle, Polygraphus rufipennis and Arm illaria root rot, Armillaria 

! 
mellea were associated with dying trees. Permanent plots were estab-

pi 

j lished to monitor progress of mortality and the role of secondary 

organisms. 

! Mortality associated with the four-eyed spruce bark beetle in 

^ the 12 permanent plots in mature black spruce decreased again in 1985, to 

i an average of 3.2% from 4.5% in 1984 and 8.7% in 1983. The corresponding 

f® decrease in immature spruce stands are 1.2% in 1985, 2% in 1984 and 5% in 
i 

1983. Again in 1985 trees in 20-90% defoliation categories were success-

T*1 fully attacked by this beetle, and attacks were not confined to the more 

severely damaged trees. Even in young stands, where only 1.2% of the 

trees died, trees with various degrees of damage were successfully 

attacked. 

! The decrease in the rate of black spruce mortality from 1984 to 

pm 1985 is consistent with other observations of declining bark beetle 

■ activity and possible complete recovery of surviving spruce trees. 

j* Forecast of Spruce Budworm Infestations for 1966 - Egg and over-

wintering larval samples were collected in conjunction with the egg 

i survey of the hemlock looper in late October and the processing of these 

samples have not been completed. 
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Table 1. Area (ha) of defoliation caused by the spruce budworm in 

productive forests of Newfoundland in 1985. 

Management 

Unit No. 

Defoliation class 1 

Light Moderate Severe Total 

9 

12 

14 

16 

1 782 

734 

102 

408 

170 

272 

1 952 

1 006 

102 i 

408 p*> 

TOTAL 3 026 170 272 3 46B 

1Light - 1%-25% 
Moderate - 26%-75% 

Severe - 76%-100% 
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NEWFOUNDLAND FORESTRY CENTRE 

ST. JOHN'S, NEWFOUNDLAND 

FOREST INSECT AND DISEASE SURVEY 

1965 

SPRUCE BUDWORM DEFOLIATION 

NEWFOUNDLAND 

Figure 1. Areas of defoliation caused by the spruce budworm in Newfoundland 

in 1985. 
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Government of Newfoundland and Labrador 

Spruce Budworm Environmental 
Monitoring Program 

-.. Environmental Monitoring for the spruce budworm spraying 

program has been conducted annually in Newfoundland since 1977. *, 

Monitoring continued during years when no control program was i 

necessary, in order to obtain a better baseline of data. 

The 1985 monitoring program was consistent with a planned 

phase-down of monitoring activities for aminocarb. A final year •"*> 

of aquatic invertebrate work centered on use of artificial substrates. { 

This represents the second and final year for the reversal of one 

set of control and sprayed streams. The 1984 results suggested i 

some "rebounding" in the previously sprayed stream, which is 

currently not being treated. Some "depression" was evident in ^ 

the original control, currently being treated. The results of 

the 1985 analysis are not yet available, but a preliminary report ~, 

will be produced by March 31st, 1986. ; 

A two-year pollinator study to examine impacts of aminocarb ^ 

began in 1985. The intended approach to use artificial domiciles 

proved successful for red ants but very unsuccessful for pollinators. •"♦ 

An alternate program was developed using transects and observations ] 

of pollinator activity (number, species of pollinator, species of 

flower visited, weather, etc.). Results are currently unavailable. \ 

A second years of pollinator work is planned for the summer of 

1986. «-> 
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SPRUCE BUDVORM POPULATIONS IN NOTA SCOTIA 

I. INTRODUCTION 

There are three major surveys of spruce budworm ; 

(Choristoneura fumiferana (Clemens, 186S)) in Nova Scotia. These 
-^—————^— ̂ ————— ^ 

surveys are both descriptive and predictive in nature. The 

three surveys are (1) aerial defoliation survey, (2) moth flight ^ 

survey and (3) survey of overwintering larvae (L-2 survey). In 

1984 the L-2 survey data were used in conjunction with those <*? 

from the spruce budworm egg-mass survey. In 1985 the L-2 survey 

has replaced the egg-mass survey. "^ 
i 

The spruce budworm egg-mass survey of 1984 detected 

a concentration and intensification of the spruce budworm | 

infestation in Central Cumberland County and along the 

Northumberland Coast. Defoliation was noted in these areas 

during 1985. 

II. AERIAL DEFOLIATION SURVEY 

The aerial defoliation survey is conducted by the 

Forest Insect and Disease Survey Group of the Maritime Forest n 

Research Centre with assistance from the Department of Lands and 

Forests. ^ 

In 1985 inclement weather hampered the aerial 

defoliation survey. In many areas heavy rain washed the **"* 

discoloured needles fromthe trees prior to the survey. This 

year 26 394 ha of light, 32 114 ha of moderate and 6 644 ha of \ 
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sevem defoliation, and 280 103 ha of severe with moderate 

pathces-were noted (Table 1, Figure 1) as compared to 26 355 ha 

of light, 32 777 ha of moderate, and 25 939 ha of severe 

defoliation in 1984 (Table 2, Figure 2). 

Table 1. Areas of spruce budworm defoliation in Nova Scotia by 
County in 1985. 

Pendrel, Smith and Magasi, 1985 
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FIGURE 1. Spruce budworm defoliation in p budworm defo 
Nova Scotia - 1985. 
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Table.2* Areas of spruce budworm defoliation by region since 1982. 

Region of Province Year (hectares x 1000) 

Light Moderate Severe Total 

Cumberland and 

Colchester 

Pictou, Antigonish 

and Guysborough 

Annapolis Valley 

and Hants County 

Cape Breton Island 

Total 

* Severe with some moderate patches 

Pendrel, Smith and Magasi, 1985 
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FIGURE: 2 SPRUCE BUDUORH DEFOLIATION IH 
HOVA SCOTIA - 1984. 
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III. MOTH FLIGHT SURVEY 

I - .-•- The Department in conjunction with Agriculture 

Canada, Environment Canada, Ministry of State-Forestry, 

) Transport Canada, Nova Scotia Agriculture and Marketing operate 

a system of light traps to sample photopositive night flying 

\ insect species. Failure of the Department's light traps 

rm hindered the efforts of this year's survey. However, no major 

' adult migrations of spruce budworm adults were observed this 

fw year. 

r IV. L-2 SURVEY 

The objective of the L-2 survey is predictive in 

j nature. The data from this survey are used to forecast expected 

population densities and define areas of risk. The spruce 

J budworm larvae migrate after eclosion and before hibernation. 

For this reason the L-2 data are better estimators of the 

f 
| current population than are those data of the egg-mass survey. 

-, This year the L-2 survey has replaced the egg-mass survey for 

' Nova Scotia. 

A. Methods 

r 1. Field 

There were 420 L-2 sample points within the 

j Province. Field samples from 362 locations were collected by 

Lands and Forests personnel (331), Bwoater-Mersey personnel (31) 

! (Table 3). 
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Table 3. Number of sample locations for L-2 Survey Nova 
Scotia, 1985. 3> 

2. Laboratory 

The Insectary at Debert has been modified to process 

L-2 samples. Hibernating coiferophagus larvae are removed from 

foliage by treating softwood foliage with a hot (66°C) solution 

(1.5 percent volume) of sodium hydroxide. Larvae were separated 

from plant debris by differential wetting technique using 

hexane. Larvae were enumerated on gridded filterpapers under a 

Wild-Leitz M5 stereo microscope (Miller et al 1971, Miller and 

Kettela 1982, Dorais and Kettela 1982, and Trail 1984). 

3* Results 

In the Maritimes the population levels are expressed 

as number of larvae per 45 cm branch tip (Table 4). 
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Table 4. Population assessment and infestation levels of second 

instar spruce budworm larvae. 

(Dorais and Kettela 1982) 

In general the current spruce budworm infestation 

remains intensified and concentrated in Central Cumberland 

County and along the Northumberland Coast. Sample areas with 

similar population densities were mapped to produce the G-2 map 

(Figure 3)* The egg-mass map of 1984 is included for general 

comparison (Figure 2). L-2 data for 1984 and 1985 are presented 

in Appendices 1- and 2 respectively. The mean population 

densities of the 1985 data are presented in Appendix 3. 
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second instar spruce bud'worm larvae Nova 
Scotia, 1985-86. 
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A. Cape. .Breton 

There has been an increase in the frequency of low 

populations on the Cape Breton Highlands (Figures 3 and 4) as 

compared to those areas in 1984. This year moderate populations 

were noted at Little River in Victoria County and again as in 

1984 at Southwest Margaree in Inverness County. Low populations 

have noted in the McEvays Barren area, Mabou and Creignish Hills 

area. 

B. Mainland Nova Scotia 

(i) Southern Counties 

There has been a shift in populations. The areas of 

moderate populations in 1984 have collapsed in particular those 

at the Head of St. Margaret's Bay. There is, however, an area 

of moderate populations near Digby. Low populations have been 

noted in Kings, Annapolis, Digby, Yarmouth, Shelburne, queens, 

Lunenburg and Halifax counties. Summaries of the frequencies of 

occurrence of L-2 category classes for each county are presented 

in Appendix 4* 

(ii) Northern Counties 

The spruce budworm infestation is continuing to 

persist'in Cumberland County along the Northumberland Coast, and 

the Cape George area of Antigonish County. There is a general 

decline in the intensity of the number of second instar larvae 
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Figure4. Area of infestation by spruce budworm egg-masses 
Nova Scotia, 1984. 

Code Category Density 

egg mass per 10 m 
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per 45 cm branch tip of about 56 percent (Tables 3 to 6). The 

(PI 

magnitude of this reduction should be tempered with caution as 

the data for the 1984 L-2 survey are restricted to the infested 

j zone whereas the data for the 1985 L-2 survey include samples 

from outside the infestation. For Antigonish County the mean 

1 number of larvae per 45 cm branch is 24.8 + 20.0. Thus the 

p reduction in population in the infested area is 43 • 8 percent as 

' compared to a county reduction of 64.0 percent (Tables 4>5,6 and 

F1 7). The populations of spruce budworm continue to pose a 

serious threat to our softwood forests in Central Cumberland 

f* County, on the Maritime Plain along the Northumberland Coast and 

the Cape George Penninsula of Antigonish County. Noticable 

defoliation can be expected to occur in these areas. Populations 

in the rest of the Province should be carefully monitored next 

I year. Care must be taken to monitor possible range overlaps and 

combined defoliation of spruce budworm with spruce cone worm 

; (Dioryetria reniculelloides Mut. & Mun.) in Colchester County, 

«, spruce budmoth Zeiraphera canadensis Mut. & Free, in Antigonish 

' County. White marked tussock moth (Orgyia leucostigma J.E. 

p> Smith) in Antigonish, Guysborough and Halifax counties and 

hemlock looper (Lambdina fiscellaria fiscellaria (Guen) in 
1 

f* Cumberland and Yarmouth counties. 

E 

i 
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Comparison of the frequency and relative frequency of 
the numbers of occurrences of L-2 class categories for 
Antigonish County. 

Relative Change from 1984 to 1985 

% Change County (100 - ((*%. 85 -r X84) • 100)) = 64.0 

2 Change Infestation (100 - ((^ 85 * T84) • 100)) = 43.8 

R£v 
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f Table 6. Comparison of the frequency and relative frequency of 
! the numbers of occurrences of L-2 class categories for 

Colchester County. 

Mean number of larvae 

County 7ct.lS$ 57.0 + 50.8 20.1 + 31.8 

Infestation ̂  ± I $S 57.0 + 50.8 30.1 + 35-9 

Relative Change from 1984 to 1985 

% Change County (100 - ((7: 85 r z84)- 100)) = 64.9 

% Change Infestation (100 - (( £85 i 584) • 100)) •= 47.2 
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Table 7.- Comparison of the frequency and relative frequency of 
the numbers of occurrences of L-2 class categories for 
Cumberland County. 

Mean number of larvae 

County ^ * /5^> 47.6 + 49.2 22.7 + 29.6 

Infestation je X. t*# 47.6 + 49.2 31.6 + 33.9 

Relative Change from 1984 to 1985 

% Change County (100 - ((£ 85 i ^84) • 100)) = 52.3 

% Change Infestation (100 - (( £85 * ? 84) • 100)) = 33.6 

pun 
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Table 8. Comparison of the frequency and relative frequency of 

• the numbers of occurrences of L-2 class categories for 

Pictou County. 

Mean number of larvae 

County =e ± \ sJ 84.O + 60.0 46.7 + 51.2 

Infestation tc ± \sJ> 84.0 + 60.0 63.3 + 50.6 

Relative Change from 1984 to 1985 

% Change County (100 - ((a 85 f *84) • 100)) = 44.4 

% Change Infestation (100 - ((£ 85 f- 584). 100)) = 24.6 
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V. SUMMARY 

-:,.— The spruce budworm infestations are persisting, still 

at high levels, in the Province principally in Cumberland County 

and along the Northumberland Coast. Noticeable defoliation can 

be expected through this infested area in 1986. Low populations 

have been noted on the Cape Breton Highlands and in the Southern 

counties, trace to light defoliation may occur in these areas in 

1986. 
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from sample locations at the head of St. Margaret's Bay, 

Halifax County, Nova Scotia, fall 1984. Sample location 

and mean number of larvae No. 
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Mean number of second Instar spruce budworro per branch from sample locations in Pictou, 
Antigonish and parts of Guysborough Counties, Nova Scotia, fall 1984. Sample locations 
and mean number of larvae Ho. 
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Appendix 2. 

Mean number of second instar spruce budworm larvae 

per branch. Nova Scotia 1984. 

r 

RSI 

r 

r 

270 

saknight
Typewritten Text



m 

film 

PT1 

prm 

f^l 

|^s 

PTO1 

271 



272 



UTN 

Grid No. 

Cumberland Co. 

40(6) 503(5) 

40(7) 504(6) 

41(3) 505(3) 

42(0) 506(7) 

42(4) 508(5) 

42(7) 504(8) 

42(9) 505(7) 

43(3) 508(2) 

43(5) 507(3) 

43(7) 506(5) 
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45(0) 506(6) 

45(5) 507(2) 

46(1) 507(8) 

46(2) 505(8) 

46(5) 506(9) 

Map Sheet 
No. 

Continued 

19 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

22 

22 

22 

22 

22 

22 

Nearest 
Town or Village 

Moose River 

Lawrence Block 

Spr1ngh1l1 

Leicester Ridge 

Amherst Head 

Col lingwood Cn. 

River Philip 

West Linden 

Rosendale 

West Hansford 

Mi 11vale 

East Hansford 

Upper Pugwash 

Conns Mills 

Greenville Stn. 

McLeans Pt. 

Hartford 

Wallace River 

Fox Harbour 

Mattatall Lake 

Wallace Ridge 

. Population 
L-2/branch Level 

17 

16 

83 

119 

44 

58 

92 

146 

34 

39 

9 

100 

108 

32 

10 

212 

11 

61 

90 

10 

92 

M 

M 

E 

E 

E 

E 

E 

E 

H 

H 

M 

E 

E 

H 

M 

E 

M 

E 

E 

M. 
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P1^! 

***H 

TO 
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UTH 

Grid No. 
Map Sheet 

No. 

Pictou Co. - Continued 

51(6) 506(2) 26 

Ant1gon1sh Co. 

63(4) 512(8) 33 

65(0) 507(1) 38 

65(1) 511(1) 38 

65(1) 511(2) 38 

65(5) 513(4) 38 

65(5) 512(3) 38 

66(4) 513(8) 38 

Nearest 
Town or Village 

Three Brooks 

Population 
L-2/branch Level 

96 

South West Margaree 19 

Hume Block 2 

Gairlock Block 1 

Gairlock Block l 

Margaree Valley 9 

Gairlock Block 2 

Margaree Valley Rd. 3 

M 

L 

L 

L 

M 

L 

L ' 
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Grid No. •" 

Nap Sheet 

No. 

Nearest 

Town or Village 
Population 

L-2/branch Level 

Cape Breton Island - Continued 

L 

L 

L 

L 

L 
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Appendix 3. 1 

Mean number of second instar spruce budworm larvae 

per 45 cm branch, Nova Scotia 1985. 
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ANNAPOLIS COUNTY 
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CUHBHtLAND EAST - Continued 
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GUTSBOROUGH COUNTY 
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HANTS COUNTY 
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INVERNESS COUNTY 
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KINGS COUNTY 

Grid No. 

OTH-020 

Nearest Landmark Mean No. 

of L-2 

39(2) 501(7) 

39(3) 501(3) 

38(5) 500(4) 

37(4) 500(2) 

36(6) 500(1) 

35(8) 499(4) 

39(3) 498(9) 

38(0) 497(5) 

37(9) 498(6) 

36(8) 498(1) 

36(7) 497(0) 

35(3) 499(5) 

36(0) 495(1) 

35(5) 496(6) 

35(0) 497(5) 

35(1) 497(9) 

34(3) 498(9) 

North Mtn. Blomidon 0 

Blomidon 0 

Arlington o 

Mountain Front 2 

White's Corner 0 

Viewmount i 

Gaspereau o 

Lockhart's Hill o 

South Alton 3 

Aylesford Lake o 

Lake Paul 0 

Victoria Harbour 2 

East Dalhousie 0 

Frog Lake o 

Torbrook East 1 

Rockville Notch 0 

Bishop Mountain 3 

Population 

Category 

Zero 

Zero 

Zero 

Low 

Zero 

Low 

Zero 

Zero 

Low 

Zero 

Zero 

Low 

Zero 

Zero 

Low 

Zero 

Low 
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The frequency and relative frequency of the numbers of 

occurrences of L-2 class categories by county for Nova Scotia, 

1985-

21 100.0 17 100.0 15 100.0 
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SPRUCE BUDWORM DEFOLIATION IN NOVA SCOTIA - 1985 

Defoliation by the spruce budworm In Nova Scotia Is 

assessed annually through an aerial survey of the degree of 

redness of spruce and fir foliage. The 1985 survey, conducted 

during the first week of July, was a cooperative project of 

the Forest Insect and Disease Survey of the Canadian Forestry 

Service and the Nova Scotia Department of Lands and Forests. 

Extent of Defoliation 

Defoliation was observed in four counties, Cumberland, 

Colchester, Pictou and Antigonish, of north-central Nova 

Scotia. No defoliation was detected on Cape Breton Island 

or in the Annapolis Valley where spruce budworm populations 

have been high in recent years . 

In 1985 a total of 345 255 hectares of defoliated area 

was sapped as 6 644 ha severe; 280 104 ha severe with moderate 

patches distributed throughout; 32 113 ha moderate and 26 394 

ha light (Figure 1). Figure 2 presents the 1984 defoliation 

map for comparison, when a total of 85 071 hectares were 

described, distributed as 25 939 ha severe; 32 777 ha moderate 

and 26 355 ha light. 

An aerial survey for defoliation does not detect trace or 

very low levels of defoliation. 'No defoliation1 does not 

necessarily mean no spruce budworm. 
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Weather 

An extended period of rain prior to the aerial survey did cause some *1 
of the discolored needles to wash off trees in some areas, however a short 
period of favourable weather allowed the survey to go ahead at the optimum 
time. Observers felt that they had good success at discriminating a wide **) 
range of conditions, including the light categories. 

Inclement weather in 1984 lead observers to believe that their estimate 
may have been an underestimate of defoliation in that year. "*" 

Regional Results 

A. Cape Breton Island 

While no defoliation was noted, ground checks at cone production 
areas and L2 survey2 sample locations noted trace levels of defoliation. ^ 

B. Antigonish County 

Coastal areas along both the Northumberland Strait and parts of "^ 
St. Georges Bay experienced a complete range of defoliation conditions 
(Table 1). These areas now represent the most eastern spread of spruce 
budworm defoliation which can be mapped from the air. Ground surveys have ""> 
Indicated that a small amount of the defoliation on white spruce may be 
the result of the spruce bud moth, Zeiraphera oanadensie Mut. & Pree., 
rather than the spruce budworm. 

C Pictou and Colchester Counties \ 

A large area of Pictou and Colchester counties along the North- *m>. 
umberland Strait and up to 30 km inland suffered severe defoliation with 
moderate patches intermixed. 

On the Hinas Basin coast, centered about Lower Economy, additional ^ 
severe defoliation persists as does a small area of moderate defoliation 
near Lynn. 

D. Cumberland County ^ 

Coastal areas along the Northumberland Strait were severely 
defoliated with moderate patches interspersed. Defoliation in patches was ms-
found throughout the remainder of Cumberland County, varying from light to 
severe. The Chignecto Peninsula west of the Shulie River showed no visible 
defoliation. 

E. Queens. Lunenburg and Halifax Counties I 

No defoliation was found in these areas. ■. ^ 

L survey is an assessment of overwintering second instar spruce budworm, 

wfiich is conducted in Nova Scotia by the provincial Department of Lands and 
Forests. 
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Table 1. AreaE of spruce budworm defoliation In Nova Scotia by County 

In 1985 (hectares) 

Trends in Defoliation 

The 1985 defoliation survey largely confirmed the egg-mass survey 

conducted in 1984 (Fig. 3) in that a large area of severe defoliation 

was found, along the Northumberland Coast. The current spruce budworm 

infestation Is apparently continuing to decline in other areas. The pre 
dicted light and moderate infestations of western Nova Scotia, Guysborough 
County and Cape Breton Island did not result in defoliation which could be 
detected from the air. A defoliation history by region Is given in Table 2. 

Summary 

A fourfold increase in spruce budworm defoliated areas in Nova Scotia 

has occurred between 1984 and 1985, although some consideration should be 
made for a possible underestimate during 1984, but not of this magnitude. 
The infestation concentrated and intensified along the Northumberland 
Strait to approximately 25 km inland with additional patches persisting in 
the western part of central Nova Scotia. 
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SPRUCE BUDWORM DEFOLIATION 

NOVA SCOTIA 

1985 

Light 

Moderate 

Severe with moderate patches 

Severe 

Maritimes Region- Forest Insect A, Disease Survey 

Figure 1. Spruce budworm defoliation in Nova S 'a - 1985. 
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light 
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severe 

FIGURE 2: Spruce budwona defoliation In Nova Scotia - 1984. 
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FIGURE 3: Spruce budwono egg-mass infestations in Nova Scotia - 1984. 
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Table 2. Areas of spruce budworm defoliation by region since 1982 ('000 hectares) 

*Severe with some moderate patches. 

-B.A. Pendrel1, T.D. Smith2 and L.P. Magasi1 
November, 1985 

Forest Insect and Disease Survey, Maritimes Forestry Centre 

Nova Scotia Department of Lands and Forests 
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SPRUCE BUDWORM DEFOLIATION ON PRINCE EDWARD ISLAND IN 1985 

_ AND A FORECAST FOR 1986 

Defoliation by the spruce budworm on Prince Edward Island 

is assessed annually through an aerial survey of the degree of 

redness of spruce and fir foliage. A forecast of the infest 

ation expected in the coming year is made through a survey of 

overwintering larvae, 

mass survey in 1984. 

the L- survey, which replaced the egg-

The 1985 defoliation survey was conducted during the first 

week of July and the L in September by the Forest Insect and 

Disease Survey of the Canadian Forestry Service. 

Defoliation 

Defoliation occurred throughout Prince Edward Island in 

1985 affecting 70 100 hectares as: severe 1 000 ha; severe 

with moderate patches 40 000 ha; moderate 12 800 ha; and 

light 16 300 ha (Figure 1). This is a more than fourfold 

increase over 1984 when 15 600 ha total defoliation were 

detected (Table 1). All counties showed an increase in 1985, 

but in Queens and Kings counties in particular, the area of 

defoliation increased from negligible levels in 1984 to 37 500 

ha and 12 300 ha respectively in 1985 (Table 2). 

Weather for aerial surveys, an important factor in survey 

success and quality, was good this year, with all categories 

of defoliation showing clearly. Inclement weather during the 

1984 survey period may have lead to an underestimate of defol 

iation in that year, especially of the less severe categories. 
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Overvlntering larvae - Forecast for 1986 

The L9 survey was conducted at 55 locations throughout Prince Edward 

Island.1 The predictions from these are: 9% extreme; 33% high; 29% moderate 
and 292 low or negative populations of spruce budworm for 1986 (Figure 2). 

In 1984, of 36 points assessed, 58% were high, 33% were moderate and 8% 

were*low. The highest populations are expected in Prince, Queens and southern 

Kings counties. 

Many of the locations sampled were predominantly white spruce (Table 3), 

which usually host6 a larger budworm population while suffering less damage 

than does balsam fir growing in the same location. This may moderate the 

effects of the high levels of budworm expected in many areas. 

Hazard Forecast for 1986 

Hazard is a means of predicting the effect on trees of 6pruce budworm 

defoliation, taking into consideration the tree's defoliation history and 

an assessment of its overall vigor. The hazard prediction for Prince Edward 

Island in 1986 (Figure 3), yields only 12% of locations in the high category. 

The majority of locations, 68%, are low and 20% are moderate. This is a 

picture more favorable than the L. population prediction because of the 

relatively good condition and low defoliation levels of these trees in the 

last few years. Areas of low hazard may still contain trees which will be 

severely defoliated in 1986, however, the chances that they will die from 

this defoliation are low. Conversely, trees in those areas where hazard is 

high, such as in southern Queens and Kings counties and in parts of Prince 

County, will be the most likely to suffer serious growth loss or death from 

1986 defoliation. 

Table 1. Spruce budworm defoliation on Prince Edward Island from 

1977 to 1985 (hectares) 

Our thanks to E.G. Kettela, Maritimes Forestry Centre, for processing 

these L? samples. 
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Table 3. Distribution of L2 sample locations by tree species sampled 
and population category (percent of locations) . 

Category 

Tree Species 

balsam fir red/black spruce white spruce 

-B.A. Pendrel and L.P. Magasi 

Forest Insect and Disease Survey 

November, 1985 

Canada 
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1965 SPRUCE BUDWORM PROTECTION PROGRAM IN NEW BRUNSWICK 

(Annual Forest Pest Control Forum, Nov. 19-21, 1985) 

1985 Spray Program 

The 1985 Spruce Budworm Spray Program conducted by Forest 

Protection Limited, in New Brunswick covered approximately 701 000 

hectares (Figure 1). This represents a 32 percent reduction from 

19B4. Of the total area treated, about 85S was in the industrial 

part of the program (i.e. beyond 1.6 km from habitation) and the 

balance was in the non-industrial sector consisting of small pri-

vate woodlots. 

Chemical insecticides were used over 8858 of the program and 

B.t., the remainder. Aminocarb (Matacil 180 F) was sprayed over 

452 000 ha; fenitrothion (Sumithion) over 168 000 ha; and B.t. was 

sprayed over 81 000 ha. Both chemicals were applied in water-

based formulations and B.t. was applied undiluted (Table 1). 

A total of 75 aircraft were involved in the program - 38 of 

which were spray planes, including 12 TBMs, 22 agricultural - type 

spray planes, and 4 helicopters (Bell 206s) (Table 2). TBMs were 

only used in the industrial part of the program and sprayed 66$ of 

the total area treated. 

Spray operations commenced on the evening of May 26 and term 

inated on 3une 26. The commencement date was the same as in 1984 

and for the second consecutive year was later than normal due to 

cool spring weather. At the termination date, approximately 9 000 

ha of B.t. spraying were left undone. These areas were in the 

southeastern portion of the Province and were scheduled for treat 

ment based on spruce timing. A combination of the late timing, 

poor spray weather, and presence of visible defoliation accounted 

for these areas not being sprayed. 
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Figure 1. Distribution of spray blocks Tor the 1985 spruce 

b\id\vornf~spray program in New Brunswick. (Detailed larger 
scale maps available at DFME). 
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Table 1. Areas Treated Operationally in the 1985 New Brunswick Spray Program* 

Area Sprayed (ha and ac) By Insecticide, Application Rate, 
Formulation & Aircraft Type 

Application 

One Application 

(a) 30 B.I.U./na Dipel 132 

Undiluted - 2.35 L/ha 

(b) 30 B.I.U./ha Thuricide 48LV 

Undiluted - 2.35 L/ha 

Two Applications 

(a) 210 g/ha Sumithion in 

1.46 L/ha + 210 g/ha Sumithion 

in 1.46 L/ha - Dowanol, Atlox 3409F 
and water. 

(b) 210 g/ha Sumithion in 

1.46 L/ha - Dowanol Atlox 3409F 

and water + 210 g/ha Sumithion in 

1.46 L/ha Cyclosol 63 and Oil 

(c) 70 g/ha Matacil 180F in 1.46 L/ha 

+ 70 g/ha Hatacil 180F in 1.46 L/ha 

Atlox 3409F and water. 

(d) 70 g/ha Hatacil 180F + 70 g/ha 

Matacil 180F - Undiluted - 0.4 L/ha 

TOTAL 

GRAND TOTAL 

447 

5 

620 

701 

TBM 

1 105 TBM, 

Ag Cat 

11 

1 532 

1 732 

Ag Truck 

Fff^i 

* Source - Irving, H.3. 1985. Forest Protection Limited 1985 Program Report 
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Table 2. Aircraft fleet used in the 1985 New Brunswick Spray Program* 

Aircraft Type 

FPL Owned Dry Leased 

FPL Operated FPL Operated 

FPL Controlled FPL Controlled 

Spray Aircraft 

TBH Avenger 

Ag-Cat 

Cessna 188 

M-18 

Pawnee 

Bell 206 

Total Spray 

NonSpray Aircraft 

Cessna 185 

Cessna 172 

Robinson 22 

Bell 206 (Rescue) 

Bell 47 

Total NonSpray 

12 

14 

3 

28 

31 

24 

3 

1 

2 

38 

3 

28 

3 

1 

2 

37 

38 Spray Aircraft + 37 NonSpray Aircraft = 75 Total 

* Source: Irving, H.3. 1985. Forest Protection Limited 1985 Program Report 
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Results of Spray Program 

• At present, the objectives of the spray program in New 

Brunswick are to retain 60S or more of the current year's needles 

on balsam fir and 5058 or more on red-black spruce. Virtually all "^ 

the red-black spruce trees sampled met the foliage protection 

objectives regardless of treatment (Table 3). Results on balsam » 

fir were also greatly successful though not to the same high \ 

degree (Table 3). 

Based on the aerial defoliation survey there were approxi- "1 

mately 134 000 ha of moderate and severe defoliation detected 

within all spray areas (Table 4). This represented 12.5S of the <**, 

total Province-wide defoliation, or 19.IS of the total area treat- ! 

ed by all insecticides. On a treatment basis: 15.055 of the 

Matacil areas were defoliated; 28.8S of the Fenitrothion areas \ 

were defoliated; and 21.8S of the B.t. areas were defoliated. 

Spruce Budworm Conditions in 1985 

The 1985 aerial defoliation survey was conducted in the stan- i 

dard manner and revealed an estimated 1.07 million ha of moderate 

and severe defoliation combined (Figure 2). Ground checks re- "^ 

vealed that rain and wind prior to the survey had removed some 

evidence of defoliation making it impossible to distinguish light n^ 

defoliation from the air, and likewise made it impossible to reli- ] 

ably distinguish between moderate and severe defoliation. Al-

though defoliation was scattered throughout the Province, the i 

largest concentrations were in the northwest, central and south 

east parts of the Province. For the sake of comparison the total ^ 

estimated area of defoliation for 1985 is about 508 higher than 

1984 (0.73 million ha) and about 50S lower than for 1983 (2.03 _ 

million ha). ■ ' 
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Table 3. Number (and percent) of sampled trees meeting 

foliage protection objectives on balsam fir and 

red-black spruce in each treatment. 

RED-BLACK SPRUCE 

2242 (92) 
15 (100) 

6 (100) 

, SSP* 

"-- 390 (100) 

683 (99) 

1055 (83) 

12 (100) 

SSP = Small Spray Planes 

Table 4. Area (ha) defoliated within each treatment 

r SSP* 

*SSP = Small Spray Planes 
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Forecast of Infestation for 1986 

. The traditional egg mass survey for predicting spruce budworm 

infestation levels in New Brunswick was replaced completely this 

year by the overwintering larval or L2 survey. A total of 1 521 

L2 sample points have been processed. Comparing these sample 

results with last year's egg mass survey, there was a 15 percent 

decrease in the proportion of forecast points falling in the HIGH 

category (Table 5). This has resulted in a 4 percent increase in 

the proportion of plots in the LOW and 11 percent increase in the 

MODERATE categories. In terms of overall distribution, however, 

MODERATE and HIGH populations are still present in large patches 

across the northern part of the Province and in a large band 

across the south-central region into the southeast. Most of the 

western, north-central, and southern portions of the Province are 

LOW. The total area forecast (Figure 3) to be moderately to 

severely infested in 1986 is approximately 3.15 million ha - a 

continuation of the decline over the past few years (Table 6). 

Plans for 1986 

Spray plans for 1986 have not been formulated at this time. 

It appears, however, that a protection program similar to the 1985 

program will be required in New Brunswick in 1986. We anticipate 

that chemical insecticides will be used in the bulk of the indus 

trial forest areas and B.t. within the 1.6 km set-back from habi 

tation. Tentative spray plans will be known by mid-December. 

N. Carter 

Section Manager 

Forest Pest Management 

Dept. of Forests, Mines and Energy 

Fredericton, New Brunswick 
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Table 5. Comparison of 1985 Spruce Budworm L2-Survey Data 
With The 1981 to 1984 Egg-Mass Data. 

FORECAST INFESTATION LEVEL 

Table 6. Comparison of size of moderate to high infesta 
tions forecasted from 1982 to 1985. 

YEAR (n) 

1982 

1983 

1984 

1985 

AREA FORECAST (n + 1) 

5.30 million ha 

4.10 million ha 

3.57 million ha 

3.15 million ha 

1^1 
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FOSECASf INFESTATION FOR 1906 

Dosed on 1935 L2 Survey 

cr'i 3, Moderate and severe spruce budvorm infestation forecast for 

1986 in Sev Brunswick (based on 1965 L2 survey). 
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The effects of Zectran (UCZF-19) on Songbirds 

Report to the Thirteenth Annual Pest Control Forum 

Ottawa, Ontario 

November 19S5 

Daniel G. Busby, Peter A. Pearce and Neville R. Garrity 

Canadian Wildlife Service 

P.O. Box 400 

Fredericton, New Brunswick 

E3B 4Z9 
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The carbamate insecticide Zectran UCZF-19 is currently being 

tested for registration against the spruce budworm. Should the 

product become registered for that purpose there is considerable 

potential for the product to become widely used. One of the 

primary concerns for registration of Zectran is its high acute 

toxicity to birds, especially songbirds occupying the forest 

canopy which is also prime habitat of the target insect. 

During the past two field seasons the Canadian Wildlife Sercice. 

Atlantic Region, Toxic Chemicals Project, has devoted most of 

its time to evaluation of the impact of Zectran on songbirds. 

The insecticide is, like other carbamates and organophosphates, 

a cholinesterase <ChE) inhibitor. In 1984, a joint study by the 

Forest Pest Management Institute and the Canadian Wildlife 

Service determined that the effect of Zectran on brain ChE 

activity in adult songbirds was minimal and that the margin of 

safety was at least twofold. In the present studies, the impact 

of Zectran on nestling songbirds was investigated. Additionally, 

a study of the effects on songbirds of experimental high-dose 

application of Zectran to control spruce budmoth in plantations 

is reported. 
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The impact of experimental aerial application of Zectran on the 

growth and development of White-throated Sparrow nestlings. "! 

Considerable overlap exists between the timing of spruce budworm 

spraying operations and the period of nestling rearing of 

songbirds. Although Zectran appears to be relatively safe to 

adult songbirds, there is some concern for the safety of 

nestlings. Concern lies primarily in the high acute toxicity of 

mexacarbate to birds and the low levels of ChE activity found in 

young nestlings. The assumption is that nestlings, having only 

minimal ChE activity to carry out whatever nervous functions 

would be required at that age, would be less able to tolerate 

any ChE inhibition. Any mortality of nestlings could 

theoretically impact on future population levels. the ultimate 

parameter of greatest importance. 

In the present study we investigated the effects of an 

experimental aerial application of Zectran on the growth and 

development of White-throated Sparrow nestlings. We consider the 

White-throated Sparrow to be a good representative songbird 

which we can use as a model for impact assessement. The 

insecticide was formulated in Triton X 114 (emulsifier) and 

water (carrier) and applied by Cessna aircraft at a rate of 70 g 

Al/ha, the probable eventual operational dosage. The insecticide 

was applied twice, 5 days apart, according to usual budworm 

spraying strategy. The study technique involved location of 

breeding pairs within the spray block boundaries and in a 

near-by untreated control area. Each pair was monitored 
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throughout the nest building and egg laying periods. Upon 

hatching of the first egg, each nest was visited at about the 

same time each day. At each visit several measurements of 

nestling growth were taken; they were weight, tarsus length, 

wing length and 9th primary length. We had hoped to arrange the 

spray timing such that the maximum number of nestlings were 

exposed to both sprays - a worst case scenario. Unfortunately, 

due to poor weather and mechanical problems, spraying was 

delayed and only two nestlings from one nest fell into that 

category. 

The effect of Zectran on nestling growth was examined in two 

ways. First, the exposed nestling growth data were subjected to 

a daily comparison with control data, for all four parameters. 

Second, the growth rates of both groups of nestlings were 

calculated and compared using regression analyses. 

Neither method of data analysis gave any indication that growth 

of exposed birds was significantly different from controls. 

Further, visual examination of the data did not uncover any 

sources of possible non statistically significant differences. 

The only possible effect of the spray involved direct 

observation of three nestlings, a few hours after the first 

spray, that appeared to be lethargic and non-responsive to being 

handled. The next day, however, they behaved normally and their 

growth was not affected. 
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The response of free-living White-throated Sparrow nestlings to 

experimental dosing of Zectran. 

The present study was conducted to gather further information on n 

the effects of Zectran on nestling White-throated Sparrows. This 

type of study has several advantages over studies utilizing ^ 

aerial application as the method of exposing nestlings to the 

insecticide. 1) a location can be chosen to provide optimum n 

availability of subject specimens so that statistically valid 

sample sizes can be obtained; 2) a spray block can only be > 

treated as one unit, no matter what different stages of the 

nesting cycle the individual birds within the block may be at 

when the spray is applied. With dosing studies, treatment can be m 

attuned to specific age groups, a parameter we now know to be 

relevant to nestling sensitivity; 3) exposure can be accurately «*] 

controlled and quantified. Spray applications invariably leave 

many unanswered questions with regards to weather, evenness of "*! 

spray, actual deposit, calibrations, etc. 

It is recognized, however, that oral dosing is not a replacement 

but rather is a supplement to aerial application studies. Some 

types of information we can obtain from dosing studies are 1) a _ 

relative acute oral toxicity of different budworm insecticides 

to free-living birds, whether adults or nestlings; 2) the "*! 

relative sensitivity of different aged nestlings or adults to 

various insecticides; and 3) the effects of pure versus "*] 

formulated insecticides on birds. 
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The dosing technique involved weighing of nestlings and, based 

on that weight, an amount of Zectran was measured by 

microsyringe, injected into a common food item of the birds 

which was force-fed to the nestling. Several dosing regimes were 

followed. The results have not yet been analysed but some 

general statements can be made at this time. Single oral doses 

(based on the active ingredient, mexacarbate) as low as 5 mg/kg 

are lethal to young nestlings. Results from single oral doses at 

the 2.5 mg/kg rate are inconclusive. Administration of 1 mg/kg 

in single oral doses had no effect on growth. The 5 mg/kg and 

2.5 mg/kg doses, when administered in three equal quantities on 

three consecutive days, did not appear to affect survival or 

growth. 

Two assumptions were then made; that the maximum likely residue 

level of Zectran in the food supply of songbirds after aerial 

application would be 2.5 mg/kg and the maximum likely duration 

of Zectran residues in the food supply would be 2 days. Both 

assumptions are without substantiation from field data but seem 

reasonable given what is known about the insecticide. Selected 

nests were then visited every second hour of the daylight period 

for two days and fed food items containing Zectran at levels 

equating to a diet concentration of 2.5 mg/kg. This scenario 

approximately simulates the frequency of feeding of nestlings by 

adult birds. Preliminary results of this experiment indicate 

that there was little or no effect of the insecticide on 

nestling survival or growth and development. 
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The effects on songbirds of experimental high-dose application 

of Zectran UCZF-19 to control spruce budmoth in plantations in 

northern New Brunswick. 

An experimental spray program using Zectran UCZF-19 at dosages 

of 150 and 300 g Al/ha to treat an outbreak of Zei.raEhera 

£SQadensi^ in white spruce plantations in northwestern New 

Brunswick provided the opportunity for the Canadian Wildlife n 

Service to study the impact of high-dosage spraying on 

songbirds. Spray operations were carried out by Forest Patrol "1 

Ltd. under the supervision of the Canadian Forestry Service. The 

spraying was done using a Bell Jet Ranger 206 helicopter 1 

equipped with boom and nozzle hardware and a Sorenson spray 
111*: I 

tank. An emulsion consisting of Zectran (active ingredient ] 

mexacarbate), Triton X 114 (emulsifier), and water (carrier) was 

emitted at a rate of 150 g Al/ha in two back-to-back 

applications on block Z-300 and at a rate of 150 g Al/ha on ^ 

block Z-150. 

The impact of the spray program was assessed using a modified 

songbird census survey in which all birds seen or heard within a ^ 

50 m radius of fixed stops located every 100 m along the routes 

were recorded. The starting time and sequence of the surveys, as 

well as the observer, remained constant throughout the study. 

Four census routes were established and conducted on four days ^ 

pre-spray and four days post-spray. Routes 1 and 2 were in the ^ 

150 g Al/ha block, route 3 was in the 300 g Al/ha block and 

route 4 was the control route. To determine if smaller birds H 
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were more suseptible to spraying the population was divided into 

group 1, consisting of kinglets and warblers, and group 2, 

consisting of all other birds. Census data were subjected to 

three factor analysis of variance test. 

I No significant differences occurred between the pre- and 

m post-spray numbers in group 2. the larger birds, on either route 

■ 1, route 2 or route 3. Similarity, no significant differences 

f were noted between the pre- and post-spray numbers in group 1, 

the smaller birds, on route 1 or route 3. However there was a 

H significant decline in numbers of group 1 birds on the 

post-spray counts on route 2. The two most likely causes of such 

pi 

a decline are spring migration and insecticide effects. 

Migration has been a problem in similar studies and may result 

I. in an influx of warblers prior to spray application, many of 

m which may depart shortly before or after the application, giving 

the appearance of a toxic effect. The drop in post-spray numbers 

of several warbler species on route 2 can be attributed to 

migration. The possibility of a toxic effect on the Magnolia 

Warbler population cannot be ruled out, although the decrease 

was observed on the low-dose block suggesting a non 

spray-related cause. 
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Summary 

To date, studies by the Canadian Wildlife Service indicate that ^ 

Zectran will not pose serious hazard to songbirds should it 

become registered for use against spruce budworm. Further, the 

margin of safety appears to be at least twofold the intended ^ 

eventual operational dosage, a situation not realized with the 

use of the organophosphate insecticide, fenitrothion. Clearly, "1 

from the standpoint of hazards to songbirds, Zectran (active 

ingredient mexacarbate) and another carbamate insecticide. 1 

Matacil (active ingredient aminocarb) are preferable to 

fenitrothion as currently used for spruce budworm control. 

1™1 
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1. 1985 Monitoring Projects 

Bonnyman, S. DOE, St. John's, Nfld. 

Impact of aminocarb on aquatic invertebrates 
The first year of a two year study on the impact of 
fenitrothion on pollinators. Impact of fenitrothion 
on cholinesterase levels of songbirds. 

Busby, D. G. and P. A. Pearce. CWS, Fredericton, N. B. 
Toxic Ity of Zectran UCZF-19 (active Ingredient mexacarbate ) 
to songbirds: CWS studies in 1985. <-<" Date , 

1. Influence of aerially applied Zectran on ™1 
growth and development of nestling White-throated 
Sparrows. 

2. Response of nestling White-throated Sparrows to 
orally administered Zectran. 

3. Early season, high dosage spraying of Zectran: ^ 
effects on songbirds. ; 

Eidt, D. C. and V. N. Mallet. CFS, Fredericton, N. B. 
Fenitrothion persistence in balsam fir foliage in 
1ftter. 

Eidt, D. C, P. A. Pearce, and V. N. Mallet. CFS, Fredericton 
N. B. 

Review of accumulation, persistence and biological H 
significance of fenitrothion residues in conifer foliage. 

Ernst, B. EPS, Halifax, N. B. 

Aquatic impact of Zectran at 150 g/ha. Laboratory toxicity H 
tests on Sumtthion flowable. 

Fairchild, W. L. and D. C. Eidt. CFS, Fredericton, N. B. -| 
Investigation of the diversity and community aspects 
of plankton and macro invertebrate populations in bog 
ponds as affected by spray regimes of insecticides used 
in the budworm program. ras] 

Holmes, S. FPMI, Sault Ste. Marie, Ont. 

Aquatic environmental impact of Zectran UCZF-19 on a m 
small watershed in New Brunswick. . ' 

Sundaram, K. M. S. FPMI, Sault Ste. Marie, Ont. 
Persistence and fate of Zectran in an aquatic H 
ecosystem. I 

335 



r 

2. Setbacks for the 1985 Forest Spray Operations in New Brunswick, 
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INDUSTRIAL BUDWQffM PROGRAM - TBM & 4 ENGINE AIRCRAFT 

HABITATION 
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SHALL BLOCK BUDWORH PROGRAM - AG-TYPE AIRCRAFT & HELICOPTERS 

» - FORMULATION NO LONGER IN USE 

FEM - FENITROTHION 

AMC - AMINOCARB 

BT - BactIlus thurInglens Is 



Status of EMOFICO reports. 

The 1984 EMOFICO report is now available. 

Summaries of 1985 monitoring projects should be submitted as "" 
soon as possible. 

For further Information contact: 

W. A. Sexsmith 

Secretary 

EMOFICO ^ 

Environmental Services Branch 

Department of Municipal Affairs & Environment 
Box 6000 

Fredepicton, N. B. . «**! 
E3B 5H1 
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PULVERISATIONS AERIENNES D'INSECTICIDES 

REALISEES CONTRE LA TORDEDSE DBS 

BOURGEONS DE L'EPINETTE AD QOEBEC EN 1985 

Par: Louis Dorais, Ing. for., M.Sc, 

Service de la Protection contre 

les insectes et les maladies 

Ministere Energie et Ressources 

Direction de la Conservation 

Rapport presente au 

Annual Pest Control Forum 

Ottawa, Novembre 1985 
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INTRODUCTION 

Le Ministere de l'Energie et des Ressources realisait en 1985 un I6e programme «, 

de pulverisation aerienne d1insecticide pour lutter contre les dommages causes 

par la tordeuse des bourgeons de l'epinette. Depuis 1970, 22.9 millions ""? 

d'hectares ont ainsi ete traites au Quebec dans le cadre de ce programme. 

i 

Conformement a la loi sur la qualite de 1'Environnement, le Ministere presen-

tait une programmation de pulverisation aerienne d1insecticide dans le cadre ! 

d'une etude d1impact qu'il a defendue par la suite en audiences publiques. 

Essentiellement la programmation presentee pour 1985-1989 proposait une utili 

sation croissante de I1insecticide biologique Bacillus thuringiensis ou res- -

pectivement 70%, 90% et 100% du territoire serait traite au B.t. en 1985, 1986 

et 1987. Le programme fut accepte globalement par le Conseil des Ministres «n 

mais fut limite a un maximum de 700 000 ha par annee dans les regions du Bas 

St-Laurent-Gaspesie, Saguenay-Lac St-Jean, Quebec et de la Cote Nord. "^ 



PROGRAMME 1985 

1. Superficies traitees 

Le programme tordeuse 1985 a couvert une superficie totale de 667 418 

hectares. De ce nombre quelque 665 685 hectares ont fait l'objet de 

traitements operationnels, 767 hectares ont fait l'objet de traitements 

experimental alors que 966 hectares ont ete traites dans le cadre de 

demandes speciales, 

Les TABLEAUX 1 a 3 donnent la repartition des superficies en fonction 

des differents programmes conduits, en fonction des regions et unites de 

gestions impliquees et en fonction de la tenure des terres. La Figure 1 

en montre la localisation. 

Parallelement a ce programme mis sur pied par le ministere et visant 

principalement la foret publique un deuxietne programme de pulverisation 

visait essentiellement les boises prives. Ce programme etait mis sur 

pied par la Federation des producteurs de bois et etait defray! par le 

ministere; il a couvert une superficie de 5 777 hectares principalement 

localises dans le centre et l'ouest du Quebec. 

Enfin un troisieme programme de pulverisation fut mis sur pied par le 

Service canadien des forets au niveau des boises prives de la Gaspesie 

et du Bas St-Laurent. Ce dernier programme a couvert une superficie de 

quelque 31 000 hectares. 
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Le present rapport ne portera que sur le ler programme les deux autres 

n'ayant pas ete conduits par le ministere. 

T^l 
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TABLEAU 1: Repartition des superficies traitees contre la tordeuse des 
bourgeons de l'epinette au Quebec en 1985 selon les differents 

programmes conduits par le ministere. 

PROGRAMME 1985 SUPERFICIES (HA) 

Operationnel quadrimoteur 

{ Operationnel monomoteur 

Experimental 

Projets speciaux 

( TOTAL 

Forets privies 5 777 

Service Canadien des Forets {Region 01) 30 925 

I 
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TABLEAU 2: Repartition des superficies traitees contre la tordeuse des 

bourgeons de l'epinette au Quebec en 1985 selon les differentes 

regions et unites de gestion. 

Unites de gestion 

Grand-Portage (11) 

Bas St-Laurent (12) 

Baie des Chaleurs (13) 

Gaspesie (14) 

Chics-Chocs (.15) 

REGION Bas St-Laurent-Gaspesie 

Saguenay-Sud (21) 

Shipshaw (23) 

REGION Saguenay-Lac St-Jean 

Portneuf (31) 

Laurentides (32) 

Charlevoix (33) 

Beauce (34) 

Appalaches (35) 

REGION Quebec 

Escoumins (91) 

Forestville (92) 

Hauterive (93) 

Sept-Iles (94) 

REGION Cote-Nord 

Superficies 

(ha) 

TOTAL 

Projets speciaux 

GRAND TOTAL 667 418 



TABLEAU 3: Repartition des superficies traitees contre la tordeuse des 

bourgeons de l'epinette au Quebec en 1985, selon la tenure des 

terres. 

TENURE DES TERRES SUPERFICIES (HA) 

f Forets Dotnaniales 

Terrains Prives 

f»> GTP (NBIP) 

f GTP (Domtar) 

071-06 (Consol) 

j 071-27 (Consol) 

164-08 (Gaspesia) 

f 109-21 (Domtar) 

I 308-05 (Papeterie Reed) 

331-23 (Cie Papier QNS) 

j 110-08 (Donohue) 

359-19 (Cie Papier St-Raymond) 

"P 068-09 (Cie Int. de Papier) 

' 104-29 (Ferdinand Didier) 

-a, 069-04 (Price) 

j 137-24 (Exp.. For. du Saguenay) 

Foret Montraorency 

\ Camp Mercier 

1 Seminaire 

[ TOTAL 

Projets speciaux 

GRAND TOTAL 
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Figure 1 

TORDEUSE DES BOURGEONS DEPINETTE 

PROGRAMME 1985 

Insecticide 

Insecticide chirmque 
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2. Traitements operationnels 

Les traitements operationnels ont couvert une superficie de 665 685 hec 

tares. L«insecticide biologique Bacillus thuringiensis fut applique sur 

481 230 hectares; les preparations commerciales utilisees de facon ope-

rationnelle furent le Thuricide 48 LV«D (69%), le Novabac 3 (.3%) et 

le Futura (3%). Les doses appliquees furent de 30 BlU/ha pour le Thuri 

cide et le Novabac alors qu'elle etait de 20 BlU/ha pour le Futura. Le 

volume total pulverise a varie de 2,37 a 2,5 1/ha. 

L«insecticide chimique. fenitrothion, Sumithion MD. fut utilise sur 

184 455 (28%) hectares au taux de 21Og. d1ingredient actif par hectare. 

Le TABLEAU 4 donne la description des preparations utilisees et le 

TABLEAU 5 donne la repartition des superficies traitees par traitement. 

Le traitement biologique se composait d'une seule application a 1'ecla-

tement du bourgeon alors que le traitement chimique etait realise a rai-

son de 2 applications pratiquees a 5 jours d'intervalle i l'eclatement 

du bourgeon. La deuxieme application d1insecticide chimique fut can-

cellee sur 21 779 des 184 455 hectares prevus. 
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TABLEAU 4: Preparations des trai ternents opera tionnels realises au Quebec en 1985 contre 

la tordeuse des bourgeons de lfepinette, Choristoneura fumiferana (Clem.). 

PRODIIIT DOSE 

TRAITEMEHTS CHIMIQUES 

Fenitrothion 210 g 

VOLUME PREPARATION 

Insecticide Cyclo-Sol 63 Diluant 585 Colorant 

1,4/ha 12 40 % 47.5 0,5 % 

Insecticide Sorbitol 

TRAITEMENTS BIOLOGIpUES 

Futura FC et XLV 20 MUI/ha 

Thuricide 48LV 30 MUI/ha 

Novabac 3 30 MUI/ha 

2,5/ha 60 % 

2,37/ha 100 % 

4,68 1/ha* 100 % 

Eau Chevron sticker 

40 % 1/1600 

* Un volume de 2,37 1/ha etait initialement prevu mais le controle de qua lite du produit nous a perrais 

de deceler une perte du potentiel insecticide de 50% ce qui nous obliqea a hausser le volume prevu. 

i i i J ..J 



3. Traitements experimentaux 

Tous les traitements experimentaux furent realises avec le Bacillus thu-

ringiensis dans le but de developper de nouvelles preparations de B.t. 

plus concentrees (Dipel 176, Thuricide 64B et Biobit 64) alors qu'une 

nouvelle preparation de Thuricide 48 LV + agent collant ainsi qu'un nou-

vel isolat de B.t. (SAN 415) furent aussi testes. 

Finalement sur une base semi-operationnelie une nouvelle preparation de 

Futura (XLV) moins visqueuse fut testee au moyen d'un quadrimoteur. 

Le TABLEAU 6 donne la description des traitements experimentaux realises 

en 1985. 
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TABLEAU 5: Repartition des superficies traitees contre la tordeuse des 

bourgeons de l'epinette au Quebec en 1985 selon les differents 

traitements operationneIs et speciaux. 

TRAITEMENTS OPERATIONNELS SUPERFICIES (HA) 

Thuricide 48LV 

Novabac 3 

Futura FC 

Futura XLV (semi operationnel) 

Fenitrothion (1 appt) 21 779 

Fenitrothion (2 app.) 162 676 

Sous-total 665 685 

Projets speciaux 

Thuricide 48 LV 966 
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TMMWI 6: nescription des tr.it~.nf experi.entauj< realises a 1'aide <iu Bacillus thuringiensis centre Xa 
tordeuse des bourgeons de l'eplnette au Quebec en 1985. 

PRODUIT 

DOSE 

(HOI/ha) 

TRAITEHENT 

VOLUME 

(1/ha) 

PREPARATION V/V 

INSECTICIHE EAU 

SUPERFICIES 

Fut\ira XLV 

(Semi operationnel) 

Thuricide 48 LV + 

agent collant 

Dipel 176 

Thuricide 64B 

Biobit 64 

SAN 415 

SAN 415 

20 

30 

30 

30 

30 

20 

30 

2,5 60% 40% 

Thuricide 48 LV (temoin) 30 

(2 971) 

149 

136 

189 

50 

94 

80 

69 



4. Avions de pulverisation et bases d'operation 

On total de dix (10) appareils quadrimoteurs et de cinq (5) appareils ; 

monomoteurs furent utilises sur le programme operationnel. Les aero-

ports de Riviere-du-Loup, Mont-Joli et Bonaventure ont servi de base 

permanente a I1operation des quadrimoteurs alors que l'aeroport de St- m 

Honore fut utilise conune base satellite. Les monomoteurs par ailleurs 

utilisaient des pistes secondaires. ""*> 

Les quadrimoteurs se repartissaient comme suit: un (1 ) appareil de type 

constellation L-749, trois (3) DC 6 et cinq (5) DC-4G. Parmi les mano 

rs 

moteurs par ailleurs on retrouvait trois (3) Turbo Thrush et deux (2) 

Bull Thrush. Au niveau des traitements experimentaux et des projets 

speciaux trois (3) appareils de type Piper Pawnee furent utilises. 

357 



5, Techniques de pulverisation 

Les traitements chimiques aux quadrimoteurs furent pratiques au raoyen de 

rampes munies de gicleurs avec buses a jet plat (8010) alors que les 

traitements biologiques etaient pratiques au moyen de rampes a gicleurs 

ouverts. Le nombre de gicleurs pouvait alors varier de 154 (DC-4 et 

L-749) a 200 (DC-6) en fonction du type d-avion utilise a 1'exception du 

FUTURA ou uniquement 100 gicleurs ouverts furent utilises quelque soit 

le type d1avion. Les TABLEAUX 7 et 8 prisentent les caracteristiques 

techniques des differents appareils. 

Dans le cas des monomoteurs, 6 atomiseurs de type Mini Micronair AU 5000 

etaient utilises. 

La navigation etait assuree par des systemes de navigation par inertie 

de Litton (INS-51) pour les quadrimoteurs alors que les monomoteurs 

etaient guides par un avion pointeur. 

( 
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TABLEAU 7: Caracteristiqmss des avions de pulverisation utilises au Quebec en 1985 (PRODOITS BIOLOGIpUES) 

I I 3 L-...J i .-J • J ..J 
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6. Populations d'insectes 

Une evaluation des populations larvaires presentes avant traitement est 

realisee annuellement. Le niveau des populations retrouvees en 1985 se 

caracterisait comme en 1984 par une tres forte variabilite. Lorsque re-

groupies par unite de gestion, on note une reduction par rapport a 1984 

tel que prevu au niveau de l'inventaire des oeufs et des larves en hi-

bernation a l'automne, les plus fortes populations se retrouvant sur la 

Cote Nord. 

Lorsque les populations retrouvees s'averaient insuffisantes (5 larves/ 

branche) pour motiver un traitement le bloc etait annul!; par ailleurs 

lorsque la presence de foyers residuels nous mettait dans l'impossibi-

lite de pratiquer des coupures substantielles le bloc etait conserve. 

Au total 96 755 ha furent cancelles du programme initial alors que la 2e 

application de fenitrothion fut cancellee sur 21 779 ha. 

Le TABLEAU 9 nous montre les populations retrouvees avant traitement de 

1982 a 1985 par unite de gestion. 
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TABLEAU 9-TABLEAU 9. 
larvaires de tordeuse des bourgeons de l'epinette 

^^^ de > ,985 dans les secteurs traites au mveau de 

chacune des unites de gestion. 

UNITE DE GESTION 1982 1983 1984 1985 

Grand-Portage (11) 

Bas St-Laurent (12) 

Baie des Chaleurs (13) 

Gaspesie (14) 

Chics-Chocs (15) 

Saguenay-Sud (21) 

Portneuf (31) 

Laurentides (32) 

Charlevoix (33) 

Beauce (34) 

Appalaches (35) 

Escoumins (91) 

Forestville (92) 

Hauterive (93) 

Sept-Iles (94) 

* Larves par branche de 45 cm. 
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7. Developpement de l'insecte et de la pousse 

Le developpement de l'insecte et de la pousse etant grandement influen-

ces par les conditions meteorologiques, un total- de 26 stations meteo 

sont suivies annuellement dans le but d'evaluer la cumulation de chaleur 

'(degres/jour) et les precipitations subies de la fin d'avril au debut 

juillet. La saison 1985 fut caracterisee par des pluies abondantes su-

perieures a la moyenne des 5 dernieres annees alors que la cumulation de rm 

chaleur s'averait sensiblement identique aux annees precedentes. 

Le developpement de l'insecte a ete retarde d1environ 3 jours par rap 

port a 1984; l'etalement de la pousse deja amorce dans les regions les 

plus chaudes fut peu ou pas affecte par les pluies abondantes du mois de 

juin alors que dans les regions plus froides l'etalement de la pousse \ 

fut retarde de 4 a 6 jours par rapport a 1984. 

! 

Le developpement de 1 'insecte et de la pousse ont Ste" retarded n 

en 1985 par rapport aux annees anteYieures mais en gSnSral le 

developpement de l'insecte a Ste" plus affects que celui de la "^ 

pousse. Durant 1'Stalement de la pousse, la population de tor-

deuse s'est de"veloppe"e lentement occasionnant ainsi trfis peu de 

dommages aux pousses annuelles. 
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8. Synchronisation des traitements 

La pulverisation etait autorisee sur les superficies cedulees au B.t. 

lorsque 60% des pousses avaient atteint un indice de 3.6 a 3.8. La pul-

verisation des superficies cedulees a 1'insecticide chimique etait auto-

risee lorsque l'indice moyen d'etalement de la pousse etait de 3.2 pour 

la lere application et cinq (5) jours plus tard pour la seconde applica-

tion: un minimum de trois (3) jours etant obligatoirement respecte entre 

les deux applications. 

Une compilation sommaire du moment d1intervention montre que 78% des 

territoires cedules au B.t. et 95% des territoires cedules a I1insecti 

cide chimique auraient ete traites a un indice d'etalement de la pousse 

superieur a 3.6. La majorite des traitements (73% a 78%) furent reali-

ses avant que l'insecte eut atteint le 4e age larvaire (TABLEAU 10) et 

aucun traitement ne fut pratique apres le 6e age larvaire. 

\ 
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TABLEAU 10: Synchronisation des applications d1insecticide chimique et 

biologique realisees en 1985 contre la tordeuse des bourgeons de 

l'epinette. 

ETALEMENT DE LA POUSSE 

Indice Traitement biologique 

(% Superficie traitee) 

Traitement chimique 

Here App. 2e App. 

(% Superficie traitee) 

2.5 - 3,0 

3,1 - 3,5 

3.6 - 4,0 

4,1 - 4,5 

4,6 - 5,0 

1 

21 

10 

13 

55 3 78% 
2 

3 

15 ^95% 
69.) 100 

DEVELOPPEMENT DE L'INSECTE 

Indice Traitement biologique 

(% Superficie traitee) 

Traitement chimique 

Here App. 2e App. 

(% Superficie traitee) 

2.5 - 3,0 

3,1 - 3,5 

3.6 - 4,0 

4,1 - 4,5 

4,6 - 5,0 

5,1 - 5,5 

5,6 - 6,0 

73% 
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j 9. Efficacite des traitements 

| L1analyse des resultats obtenus en 1985 demontre un effet peu marque des 

fm traitements realises pour proteger le feuillage annuel des peuplements 

infestes. 

Cette absence de difference marquee entre les secteurs traites et non 

T traites associee a des populations heterogenes generalement faibles et a 

une baisse generale du niveau d'activite de l'insecte, s'est fait parti-

r culierement sentir dans les regions du Bas St-Laurent-Gaspesie et du 

Saguenay Lac St-Jean. Alors qu'une population de .05 larve/bourgeon 

j donnait habituellement une defoliation de l'ordre de 50%, une meme popu 

lation en 1985 a donne une defoliation de 30% (Figure 2). Les causes 

I d'un tel phenomene cependant, inherentes a une periode de fin d'infesta-

m, tion, restent encore inexpliquees. 

F1 Les secteurs de la region de Quebec et de-la Cote-Nord montrent par ail-

leurs un signe apparent de protection accordee par le traitement ou la 

T* defoliation anticipee aurait ete reduite de moitiee (TABLEAU 11). 

T* Dans le contexte ou les traitements furent realises aucune difference 

significative ne peut Stre percue entre le traitement chitnique et le 

I traitement biologique (TABLEAU 12). 

^ 
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TftBLKAU 11: (tortalite Larvaire et protection acoortfb au feuillage dans 

realisees centre la tordeuse des Ixxirgoons de l'epinette en 

e des unites de gestion suite aux pilverisations d'insecticide 

U.G. Populations pre-traitoment 

*L/Br. L/Bourg. 

Populations post-traitemant 

L/Br. 

Mort Protection 

11 

Tanoins 

12 

'Panoins 

13 

l&noins 

14 

Tanoins 

15 

5.0 

5.5 

4.1 

4.9 

6.4 

4.9 

6.2 

3.9 

9.4 

4.7 

.05 

.05 

.04 

.05 

.07 

.07 

.06 

.04 

.08 

.05 

0.8 

1.1 

1.5 

1.7 

1.2 

1.8 

1.0 

1.5 

2.2 

1.3 

48 

44 

32 

28 

32 

TUIftL 

Begicn 01 

6.3 

4.7 

.06 

.05 

1.3 

1.5 

79.4 

68.1 

16 

20 

25 36 

21 

23 

2.1 

2.4 

1.6 

1.2 

55 

38 

11 

45 



11: Martalite larvaire et protection acconlee au feuillage dans cVwcime des unites de qestion suite aux pulverisations d'insecticide 

realisees centre la torrieuse des bourgeons de l'epinette en 1985. (SUTTC) 

IO 

0.4 

3.5 

0.8 

1.9 

1.7 

4.4 

0.6 

■ 1.4 

1.0 

0.7 

60 

38 

55 

40 

40 

70 

74 

44 

65 

55 

TOIAL 03 

Tenoins 

10.9 

9.9 

.10 

.10 

1.0 

2.2 

90.8 

77.7 

20 48 

33 — 

58 

J -1 I J 



lit tortaUte lanraire et protection accordee au feuillage dans dacum des unites de gesticn suite aux pulverisations d'insecticide 
realisees centre la tordeuse des bourgeons de l'epinette en 1985. () 



12: Itortalite larvaire et protection acoortfee an feuillage selon les differents traibanents a l'insecticide de realises centre la 

tordeuse des bourgeons de 1'epinette en 1985. 

U.G. populations pre-traitewent 

P.E.* L/Br. L/Bourg. 

Populations post-traitement 

L/Br. (%) 

DefoUation (%) Protection (%) 

Ofcs. Pre. (Def. prev.-Def. Cte.)x 100 

Def. pcev. 

Penitrothion 40 

210 g/ha 

Pan. + Fteri 

210 g/Iia 

FUtura 

20 MH/ha 

Novabac 

30 MJI/ha 

Thiiricide 

48 LV 

30 MJI/ha 

3.7 

395 8.0 

25 6.8 

15 6.4 

1695 8.8 

.03 

.09 

.06 

.15 

.03 

2.1 

1.5 

1.9 

1.0 

1.5 

43.2 

81.2 

72.0 

84.4 

83.0 

14 22 

26 43 

20 33 

43 64 

22 41 

36 

40 

40 

33 

46 

P.E.* Parcelle echantlllon 

L/Br. Larves/branche de 45 an 

L/Bourg, Lanes/bourgeon 
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9.1 Traitements experimental 

Afin de verifier l'efficacite des preparations experimentales de 

B.t. contre des populations elevees de la tordeuse, les traitements 

ont du etre appliques dans deux secteurs differents de la province. 

Les traitements au Thuricide 64B, au Dipel 176 et au SAN 415 (30 

MUI/ha) ont ete realises dans la region de Portneuf tandis que tous 

les autres traitements furent appliques dans la reserve des Lauren-

tides . 

La synchronisation des traitements s'est averee excellente dans 

Portneuf puisque l'application des produits a ete faite a l'indice 

recherche d'etalement de la pousse (4.0) tandis qu'un delai variant 

de 5 a 9 jours fut enregistre lors de l'application des traitements 

dans la reserve des Laurentides. Dans ce dernier secteur, la defo 

liation enregistree avant l'application des traitements fut cepen-

dant negligeable (10%) bien que les pulverisations furent effec-

tuees lorsque l'etalement de la pousse fut complete (5.0) et que le 

developpement de l'insecte se situait entre 4.1 et 4.9. 

Les resultats des traitements experimentaux realises sont colliges 

au TABLEAU 13. L'efficacite des traitements appliques dans la re 

serve des Laurentides s'est averee generalement faible comparati-

vement a ceux appliques dans Portneuf. Outre l'efficacite de cha-

cun des traitements appliques, le depot obtenu ainsi que les diffi-

cultes reliees a 1'evaluation des populations larvaires dans la re 

serve des Laurentides peuvent en partie ex-liquer le differentiel 

existant entre les rendements obtenus dans chacun des secteurs. 
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Parmi les preparations de B.t. plus concentrees, le Thuricide 64B ! 

s'est avere le plus efficace tant au point de vue mortalite larvai-

re que protection du feuillage. Le depot obtenu au cours de la 

pulverisation avec ce produit a ete remarquable et il est etonnant 

que ce depot ait ete tenement superieur a ceux obtenus lors de 

l'application des autres produits, en particulier celle du SAN 415 m^ 

a 3.55 1/ha et celle du Biobit 64B a 3.4 1/ha. La protection ac 

cordee par le Dipel 176 a ete decevante comparativeraent a celle "** 

accordee par le Thuricide 64B. 

Le SAN 415 pulverise a 30 MUI/ha a ete tres efficace tandis que le 

rendement qu'il a fourni a 20 MUI/ha s'est avere tres faible. Ce 

nouvel isolat n'a pas demontre sur le terrain une efficacite supe-

rieure. \ 

L'addition'd'un adhesif (agent collant) au Thuricide 48LV n'a pas 

contribue a augmenter 1'efficacite du produit. Les rendements ob- n^ 

tenus dans les deux blocs traites avec la preparation a laquelle 

etait incorpore 1'adhesif sont comparables et ne different peu du ""> 

rendement obtenu dans le bloc pulverise sur la preparation utilisee 

operationnellement. 

La nouvelle preparation de Futura XLV a fourni un faible rende- i 

ment. Les resultats obtenus avec la preparation conventionnelle 

utilisee sur le programme operationnel se sont averes superieurs a 

ceux obtenus a l'aide de la preparation experimentale. Bien que le 

traitement au Biobit 64B ne se soit pas avere particulieremer*- af- ]> 
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ficace si on considere le volume et la dose emis a I1 hectare, le 

rendement qu'il a fourni se compare a celui des preparations de 

Thuricide pulverisees dans le meme secteur. 
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13: Efficacite des traitements experimentaux realises a I1 aide du Bacillus thurincjiensis oontre la tordeuse ties bourgeons de l'epinette 

Afresif 

2 Traitement rooyen resultant d'un bris de ponpe survenu au mccnent de la pulverisation. 
3 la defoliation prevue a ebe obtenue a partir d'une oourbe de defoliation etablie en fonction du niveau de population larves par bourgeon 

evalue dins les aims temoins localisees sur la rive nord du fleuve St-Iaurent. 

L/Rr. larves/brancte 

L/Bour, Larves/bourgeon 

Obsv. Observee 

J -J - .-J J J J ..J ... -J ...J 
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10. Conclusion 

Sur une base purement operationnelie la pulverisation aerienne de B.t. a 

grande echelle (500 000 ha) au moyen de quadrimoteurs ne semble pas pre 

senter de problemes majeurs: la productivity d'un quadrimoteur etant de 

l'ordte de 60 000 hectares par annee/avion lorsque les superficies mini-

males considers sont de 3 000 hectares par voyage. Lorsque les super 

ficies a traiter et/ou le morcellement du territoire ne cadrent pas dans 

les standards mentionnes, l'utilisation de quadrimoteurs devient prohibi 

tive. Le cout des traitements au B.t. (melange, application, surveil 

lance aerienne et base d'operation) s-elevait en 1985 a 22.52 S/hectare 

par rapport a 12.99 S/hectare pour les traitements chimiques. 

Sur une base plus technique l'utilisation operationnelie du B.t. et plus 

specialement du Thuricide 48LV a produit une corrosion importante au ni-

veau de l'alluminium. Des problemes importants furent en effet rapportes 

au niveau des pompes et debitmetres ainsi que des avions. 
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INFESTATION 1985 

L'infestation de la tordeuse des bourgeons de l'epinette a poursuivi sa re- <*^ 

gression de fagon remarquable dans plusieurs regions du Quebec en 1985 et par 

ticulierement dans le Nord-Ouest, les Cantons de l'Est, Quebec, le Bas St- ""l 

Laurent-Gaspesie et sur I1lie d'Anticosti (Figure 3). 

L'infestation annuelle a couvert 9/27 millions d'hectaresr ce qui constitue 

une regression de l'insecte sur 1,77 million d'hectares comparativement a 1984 ; 

(11,04 millions d'hectares). Les dommages furent legers sur 2,98 millions 

d'hectares, moderes sur 0,81 million d'hectares et severes sur 5,48 millions 

d'hectares TABLEAU 14. ^ 

L'epidemie a poursuivi sa chute principalement dans les secteurs ou on avait «**! 

observe des baisses sporadiques de populations en 1984 a 1'exception du Nord-

Ouest quebecois ou l'insecte etait en recrudescence l'annee derniere. "^ 

Les dommages ont cependant ete encore intenses (moderes a severes) au Centre 

du Quebec (regions de Montreal et Trois-Rivieres), sur une vaste partie de la 

Reserve des Laurentides (nord de Portneuf, de la Jacques Cartier et de Charle-

voix), au Saguenay-Lac St-Jean, sur la Cote-Nord ainsi que sur le cote nord de 

la peninsule gaspesienne. Ces dommages ont ete principalement releves dans 

les memes secteurs ou l'infestation avait ete particulierement virulente en 

1984. 
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TABLEAU 14: Superficies (ha) infestees par la tordeuse des bourgeons de l'epinette, Choristoneura 

fumiferana (Clem.) dans les regions administratives du Quebec en 1985, 

1985 

3 
ID 

REGIONS ADMINISTRATIVES 

Ras St-Laurent-Gaspesie 

Saguenay Lac St-Jean 

Quebec 

Trois-Rivieres 

Cantons de l'Est 

Montreal 

Outaouais 

Nord-Ouest 1 

Cote-Nord 

TOTAL 

LRGER 

2 968 839 814 249 5 476 728 

TOTAL 

1 554 420 

1 994 261 

1 654 937 

2 277 347 

2 813 

402 814 

189 220 

32 971 

1 151 033 

9 259 816 
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PREVISIONS 1986 

A partir des oeufs pondus par l'insecte a l'automne il est possible d'avoir 

une idee du niveau d'infestation anticipee pour l'annee suivante. D'une facon 

generale les populations d'oeufs retrouvees a l'automne 1985 s'averent de 

beaucoup inferieures a celles retrouvees l'annee precedente dans toutes les 

regions du Quebec. (TABLEAU 15, Figure 4). Seuls la Cote-Nord et le nord du 

pare des Laurentides prisentent encore des foyers d'infestations susceptioles 

de motiver des traitements en 1986 et ou un projet maximum de 65 000 hectares 

est presentement a I1etude. 
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TABLEAU 15: Populations d'oeufs de la tordeuse des bourgeons de l'epinette, Choristoneura fumiferana 

(Clem.), enregistrees au Quebec de 1983 a 1985. 

Regions 

Admini strati ves 

1983 

MO* 

1984 

MO 

1985 

MO 

1985-84 Niveaux de defolia 

tion prevue pour 

1985 

Bas St-Laurent-Gaspesie 

Saguenay-Lac St-Jean 

Quebec 

Trois-Rivieres 

Estrie 

Montreal 

Outaouais 

Abi tibi-Temiscaminque 

Cote-Nord 

604 

869 

771 

682 

61 

394 

44 

51 

727 

128 

401 

102 

212 

18 

190 

5 

17 

218 

47 

44 

14 

70 

2 

68 

0 

5 

160 

M0: nombre de masses d'oeufs/lOm de feuillage. 
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As in previous years, that is, since 1979, concentrations of 

insecticide present in the environment were monitored. We studied 

water, air, soil, foliage and artificial substrates. Two products 

were analyzed by our laboratories, namely, Fenitrothion and 

Bacillus thuringiensis. This year, for the first time, complete 

quality control of the insecticides was carried out in addition to 

this monitoring. 

I will begin by presenting the work carried out within the context 

of the environmental monitoring. This year, most of our sampling 

was done on B.t. since 70% of our program was carried out using 

this product. For several projects, we focused our attention on 

studying its persistance in the environment. 

Certain projects, such as lakes and forest soils, received special 

attention. Permanent stations were set up both inside and outside 

the spray blocks. We want to return to them annually to discover 

whether there is significant contamination by the viable B.t. 

spores, whether these spores persist, and whether they accumulate 

after several sprayings. 

Here is a list of our projects accompanied by a number of 

comments. To begin with, let us mention those affecting 

biological insecticides in lentic environments. A number of ponds 

and bodies of water for pisciculture were monitored. Most sampling 

was conducted on lakes located inside and outside the blocks. In 
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terms of the lotic environment, twenty streams inside the blocks 

and nine large rivers outside the blocks were monitored. ""! 

Furthermore, samples of drinking water were taken in collaboration 

with the ministere de 1•Environnement du Quebec. "^ 

Particular efforts were made to sample forest soils subsequent to 

our 1984 tests. This project had highlighted the fact that B.t. 

spores persist for at least one year in litter and forest humus. 

In 1985, we established a network of 64 permanent stations. At n 

these locations, both inside and outside the areas treated, 

organic and inorganic soil will be collected annually. This study ""! 

should enable us to verify whether B.t. spores can persist for 

more than one year and accumulate after several sprayings. 

In order to complete the data gathered in 1984, more than 500 ! 

deposit assessment devices were arranged on the ground of forest 

paths both inside and outside spray blocks. These devices are 

composed of aluminized cardboard and 3 filtering membranes placed «i 

on a wooden plate. This project should help us to better 

understand the behavior of B.t. when it is deposited in the ^ 

environment. 

Three air sampling studies were conducted: 

1. Measuring the concentration of B.t. spores inside the areas 

treated immediately after spraying; ' 
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2. Measuring the concentration of spores throughout the program 

in municipalities located close to the areas treated; 

3. Determining the concentration of B.t. in working stations on 

bases where operations were carried out. 

Parallel to the study conducted on B.t., we examined Fenitrothion, 

which was the only chemical product used this year. Research 

concentrated on the following: 

Samples were taken from two large rivers, of which a large portion 

of the hydrographic basin was treated, twice daily for 25 days. 

The stations were located outside the blocks. 

Since Fenitrothion was sprayed twice this year, unlike past years, 

we wanted to quantify this double treatment on balsam fir foliage 

and in forest soil. 

In terms of air sampling, vapor samples were taken in blocks over 

periods of up to 3 days. Similar to the B.t., the air of certain 

municipalities located close to these blocks was sampled as well 

as the workplaces of those assigned to carry out spraying. 

The Division's second important mandate was quality control. This 

year, this control was more complete and extensive than ever 

before. In fact, subsequent to a governmental Order-in-Council, 

the Department spent $500 000.00 to equip a microbiology 
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laboratory in order to test the insecticide potency of B.t. 

preparations through bioassays. The laboratory has been <**, 

operational since July 9 and expects to analyze 300 samples by 

March 1986. As in the past, the laboratory must also ensure the "*! 

quality and absence of pathogenic substances in products. These 

tests were conducted before spraying. "^ 

Fenitrothion quality control was conducted this year before 

spraying. The quality control was carried out by our chemical 

laboratory in collaboratin with Environment Canada's Environmental 

Protection Service. 

Within a medical and environmental monitoring program, the "*! 

Riviere-du-Loup Community Health Department conducted two studies 

on B.t. H 

The first used serology and dealt with determining whether the 

antibodies found in workers are of the type IgE, IgG or IgM. They 

also tested for the presence of antibodies in other people exposed 

to B.t. including the populations of villages located close to the n 

blocks where spraying occurred. 

The second consisted of verifying the presence and persistance of 

B.t. in the stools and nasal passages of the workers and H 

populations which had been exposed close to certain blocks. 

Sampling occurred over a 4-month period. 
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In 1985, we simultaneously experienced two emergency spills due to 

pipe problems in our four-engine aircraft. The first of these 

spills involved 1 500 liters of Futura whereas the second was 

larger. Close to 8 000 liters of operational Fenitrothion 

preparation were spilled. The two planes were directed above the 

forest and these events did not affect human health at all. Almost 

instantly when the release occurred, the Department's emergency 

intervention plan was enacted so that all necessary procedures 

were set up. The B.t. spill did not leave any visible trace 

whereas the Fenitrothion spill caused the appearance of a reddish 

band 50 meters large by 4 km long several days later. This 

resulted in a number of dead birds and partial or total 

defoliation among less than 5% of the species of vegetation 

present in the band. Samples of water, soil and foliage were 

gathered here. 
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Comme par les annees precedentes c'est-a-dire depuis 1979, la surveillance a "*' 

ete realisee sur les concentrations d'insecticides presents dans l'environne-

ment. Ainsi l'eau, 1'air, le sol, le feuillage et des substrats artificiels 

ont ete Tobjet de nos etudes. Heux produits ont ete analyses par nos labora-

toires, soit le fenitrothion et le Bacillus thurinqiensis. Toutefois, notons 

qu'en plus de cette surveillance, un controle complet de la qualite des insec- ^ 

ticides a ete instaure pour la premiere fois cette annee. 

Je debuterai en vous presentant les travaux realises dans le cadre de la sur 

veillance environnementale. Cette annee, etant donne que 70 % du programme ^ 

etait effectue au B.t., une grande partie de Teffort d'echantillonnage a ete 

accordee a ce produit. L1attention a ete consacree pour plusieurs projets sur 

Tetude de persistance dans Tenvironnement. 

Certains projets tels que lacs et sols forestiers ont fait Tobjet d'une «» 

attention speciale. En effet, les stations etaient etablies de fagon perma-

nente tant a Tinterieur qu'a Texterieur des blocs d'arrosage. Nous desirons m-

y retourner annuellement afin de savoir s'il y a contamination importante par 

les spores viables de B.t., si elles persistent et si elles peuvent s'accu- "^ 

muler apres plusieurs applications. 
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Voici maintenant la liste des projets accompagnee de quelques commentaires. 

En premier lieu, enumerons ceux qui touchent Tinsecticide biologique en 

milieu lentique. Quelques mares et piscicultures ont ete suivies. Le plus 

qros effort d'echantillonnaqe a ete porte sur des lacs situes a l'interieur et 

a l'exterieur des blocs. Quant au milieu lotique, vinqt ruisseaux a l'inte 

rieur des blocs et neuf rivieres importantes a 1'exterieur des blocs ont fait 

l'objet d'un suivi. Oe plus, des prises d'eau potable ont ete echantillonnees 

en collaboration avec le ministere de 1'Environnement du Quebec. 

Un effort special a e"te accorde a l'echantillonnage du sol forestier suite a 

1'experience de 1984. Ce projet avait mis en evidence que les spores de B.t. 

persistent, facilement un an dans la litiere et l'humus forestier. En 1985, 

nous avons etabli, un reseau de places permanentes avec 64 stations. A ces 

endroits, tant a l'interieur qu'a l'exterieur des aires traitees, seraient re-

coltes annuellement le sol orqanique et inorganique. Cette etude devrait per-

mettre de verifier si les spores de B.t. peuvent persister plus d'un an et 

s'accumuler apres plusieurs traitements. 

Dans le but de completer les donnees recoltees en 1984, plus de 500 dispo-

sitifs devaluation du depot ont ete disposes au sol dans des chemins fores-

tiers tant a l'interieur qu'a l'exterieur. Le dispositif est compose d'un 

carton alumine et de 3 membranes filtrantes disposes sur une plaquette de 

bois. Ce projet devrait nous aider a mieux comprendre le comportement du 

B.t. lors de son depot dans 1'environnement. 
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En ce qui a trait a Techantillonnage de Tair, trois etudes furent effec-

tuees: 

1° La mesure des concentrations de spores de B.t. a l'interieur des aires ,_ 

traitees immediatement apres 1'application 

2° La mesure des concentrations de spores tout au long du programme dans des "*> 

municipality situees a proximite des aires traitees. 

3° La determination des concentrations de B.t. aux postes de travail sur les **] 

bases d'operation 

Parallelement a 1'etude effectuee sur le B.t., on examinait le fenitrothion 

qui est le seul produit chimique utilise cette annee. La recherche fut portee : 

sur les points suivants: 

Oeux rivieres importantes, dont une partie appreciable du bassin hydrogra- ^ 

phique etait traitee, furent echantillonnees deux fois par jour pendant 25 

jours. Les stations etaient situees a l'exterieur des blocs. ^ 

Etant donne que deux applications de fenitrothion par bloc etaient utilisees 

cette annee contrairement aux dernieres annees, nous avons voulu quantifier ce 

double traitement sur le feuillage de Sapin baumier et dans le sol forestier. 
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Quant a Vechantilionnaqe de 1'air, des preievements de vapeurs ont ete effec-

tues dans des blocs et ce pour des periodes all ant jusqu'a 3 jours, Conine 

pour le B.t., l'air de certaines municipality situees a proximite des blocs a 

ete echantillonne ainsi que des emplacements de travail d'employes affectes 

aux pulverisations. 

Le deuxierne mandat important de la Division a ete le controle de qualite. 

Cette annee, il s'est avere etre le plus complet et le plus important que nous 

ayions eu. En effet, le Ministere, suite a un decret gouvernemental, a depen-

se 500 000,00 $ pour equiper un laboratoire de microbiologie afin de verifier 

par des bioessais le potentiel insecticide des preparations de B.t. Opera-

tionnel depuis le 9 juillet, 300 echantilions devraient etre analyses d'ici 

mars 1986. II doit aussi comme auparavant s'assurer de la qualite et de 1'ab 

sence de pathoqenes dans les produits. Ces dernieres verifications ont pu 

etre faites avant les pulverisations. 

Quant au controle de qualite du fenitrothion, celui-ci a pu etre cette annee 

accompli avant les operations d'arrosaqe. Ce travail a ete effectue par notre 

laboratoire de chimie en collaboration avec les Services de protection de 

l'environnement du ministere de 1'Environnement du Canada. 

I 
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Dans le cadre d'un proqrame de surveillance medico-environnementale, le depar- \ 

tement de sante communautaire de Riviere-du-Loup a entrepris deux etudes sur 

le B.t.: 1 

La premiere faisait appel a la serologie, ou il s'agissait de determiner 

si les anticorps trouves chez les travailleurs sont de type IGE, IGG ou IGM. >**> 

On a verifie aussi la presence d'anticorps chez d'autres personnes exposees au 

B.t., incluant des populations de villages situes a proximite de blocs d'arro- ^ 

sage. 

La seconde consistait a verifier la presence et la persistance du B.t. 

au niveau des selles et du nez de travailleurs et des populations exposees 

pres de certains blocs. L'echantillonnage a ete etendu pendant une periode de ^ 

4 mois. 

En 1985, nous avons connu simultanement deux deversements d'urgence du a des 

problemes de tuyauterie dans des quadrimoteurs. Le premier deversement impli- "*l 

qua 1 500 litres de Futura alors que le deuxieme etait plus important. En 

effet, pres de 8 000 litres de preparation operationnelle de fenitrothion a ; 

ete epandue. Les deux avions ont ete diriges au-dessus de la foret et 

n'eurent aucune implication sur la sante humaine. Des les premiers instants 

du largaqe, le plan d1intervention d'urqence du Ministere a ete mis en action 

afin que toutes les procedures necessaires soient etablies. Le deversement de 

B.t. ne laissa aucune trace visible alors que celui au fenitrothion fit appa- "»] 

rattre apres quelques jours une bande rougeatre de 50 metres de large par 
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4 km-de long. On y retrouva quelques oiseaux morts et une defoliation par-

tielle ou totale chez moins de 5 % des especes vegetales presentes dans la 

bande. Des echantillons d'eau, de sol et de feuillaqe y ont ete recoltes. 
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INTRODUCTION 

It. would be rather unrealistic to make any attempt to recuperate all forest 

stands severely attacked by spruce budworm, while this insect is at an 

epidemic level. It should be emphasized that the wood market on private 

land is subjected to quotas and face the absolute necessity of maintaining a 

forest value for a short and/or long term recovery. The present situation 

calls for a stronger response against spruce budworm attacks in order to 

maintain the present value for the future which means keeping trees alive. 

To meet these requirements there is no other solution than insecticide 

treatments. 

Although protection programs on public forests has existed for many 

years no such program was available for private woodlots, although owners 

had complained about this on several occasions and required a protection 

program for their forest. Despite the emergency of the situation, their 

request was not received positively. However, in the spring of 1984, the 

Canadian Forestry Service (CFS), initiated an experimental program which 

marked the first involvment in this field of application. 

The development by the Laurentian Forest Centre (LFC) of a Bacillus 

thuringiensis (B.t.) suspension efficient against spruce budworm, easy to 

use and completly safe, opened new possibilities for the protection of 

private woodlots. The new suspension was commercialized under the name 

Futura by Biochem Products, Montchanin, Delware, USA. It provides 

dispersion of the 20 x 109i.u./ha required for spruce budworm control in a 

final volume of 2,5 L. 

The CFS accepted the challenge of offering for 1985 an aerial 

treatment program, with a biological insecticide, for all private forest 

woodlots within the territory under the responsability of the Eastern Quebec 

Development Plan - Forest Program (Figure 1). • 
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The CFS of Agriculture Canada sponsored the program and provided the 

scientific expertise of the LCF. The realisation of the program was 

attributed to the three "Syndicats" or "Office de producteurs de boisl" 

susceptible to receive the owner's requests in their respective region. 

These are: 

L'Office des producteurs de bois de la rSgion de La Pocatiere (OPB La 

Pocatiere); 

Le Syndicat des producteurs de bois du Bas St-Laurent (SPB Bas 

St-Laurent); 

Le Syndicat des producteurs de bois de la Gaspesie (SPB Gaspesie) 

This report summarizes the operational process and the results 

obtained. 

MATERIAL AND METHODS 

Block treatment planification 

In order to determine the areas to be treated, during the 1984 summer, 

the CFS proceed to a selection of the stands susceptible to require a 

treatment in 1985. This was a three-phase activity. 

The first phase consisted in locating on general forest maps 

(1:125 000) the stands with a high spruce and balsam fir density. 

The second phase was an aerial survey to classify the mapped stands. 

The third phase consisted in determining the areas where the LFC 

considered stand protection still possible, i.a. the stands where tree 

mortality was lower than 50% and egg mass index severe. 

Following this planning exercice 35 268 ha were retained for 

treatment and distributed in the following way: 8633 ha in La Pocatiere, 

10 450 ha in the Lower St Lawrence and 16 185 ha in the Gaspe Peninsula. 

Altogether, 30 925 ha were treated. 

These organizations are somewhat equivalent to the marketing boards 

existing in some provinces. 



Agreement between the Canadian Forestry Service and 

the "Syndicats" and "Office de producteurs de bols" 

In February 1985 the CFS and the above-mentioned organizations signed "*! 

a contract by which these organizations agreed to offer the protection 

program to their members and proceed to the aerial treatment of the selected ^ 

areas. The CFS agreed to support the program financially and provide the 

scientific and technical expertise required. The owner's financial 

contribution was 5% of the costs which they should assume individually or ^ 

through the "Syndicat" or "Office". 

In order to adequately inform the owners of the program offered, 

information meetings were held in each municipality or groups of 

municipalities within the limit of the program. The owners were informed of 

the meeting by letter and subsequently received a phone call a few days 

before the meeting. Those who could not attend the meetings were met "** 

individually or received documents for signature with a return envelop. 

Subsequently, all those who did not answer received a phone call or were ^ 

visited. This information process was conducted concurrently with the 

signature of the contract with the "Syndicat" and "Office" and the signature 

of the requests to obtain the required authorization from the Quebec 

Department of the Environment. The program was beneficient to 1173 owners 

distributed as follow: 261 in La PocatiSre, 335 in the Lower St. Lawrence ■**. 

and 577 in the Gaspe Peninsula. The 945 requests for authorization were 

transmitted to the Quebec Department of the Environment office in Rimouski 

between March 2 and April 15. 

Supporting documents and maps <*** 

In order to conform to the law on the quality of the Environment and 

obtain the required authorization, a document named "document de support" ' 

was presented to the authorities of this ministry by the technical committee 

composed of members of the "OPB, SPB" and CFS. . "^ 

Medical control ^ 

Although no obligation was stipulated on this matter, a service 

contract was attributed to Dr. Robert Letarte, Faculty of Medicine, Laval 
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University, to assure a particularly precise medical control on the 

employees and populations in the vicinity of treated blocks. Essentially, 

this consisted of taking blood samples and conducting various medical 

observations before and at different periods after the treatment. As a 

result, it should be possible to determine wheather B.t. has an effect or 

not on the human. Dr. Letarte's report will be available soon, but he 

already confirmed the full safety of B.t. 

Information to involved organizations 

Considering the nature of the target territory, private woodlots, and 

the numerous laws and organizations involved, information on the program was 

widely spread. More precisely, informations on block localization, products 

used and the general pattern of the operation were transmitted to the 

"Organismes de gestion en commun, Municipalites rSgionales de comte", 

municipalities, "SociSte de conservation de la Gaspesie", Service of 

Entomology and Pathology and the regional offices of the Department of 

Energy and Ressources, Department of Agriculture Fisheries and Food and the 

Quebec Office of Agricultural Credit. 

In Order to inform the populations more or less concerned by the 

protection program against spruce budworm on private woodlots an information 

program was conducted by the consulting agency Bleau, Giguere, Dupere. The 

first step consisted of publishing informative inserts in eleven regional 

weekly newspapers. Moreover, during the treatment period local radio 

stations were informed daily of the areas susceptible to be treated and 

transmitted this information at various periods during the day. 

I To complete the information program three press conferences were held 

each one including a demonstration of aerial treatment to show the 

I flexibility and precision of the Grumman AgCat. All regional written and 

electronic press was invited to these press conferences that were held on 

!*» June A in RiviSre Ouelle, for the La Pocatiere region, on June 10 in 

' Rimouski, for the Lower St-Lawrence region and on June 12 in Bonaventure, 

for the Gaspe Peninsula region. 
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Material specifically related to spraying 

The B.t. suspension Futura developed at the LFC and produced by 

Biochem Products, Montchanin, Delaware, USA was used. For one hectare the 

suspension was composed of: 

1.5 L, B. thuringiensis concentrate 

1.0 L, water 

1.56mL, Chevron sticker 

Treatment was carried out by means of six Grumman AgCat aircrafts 

equipped with booms and Teejet, flat fan 8004, nozzles. 

The aircrafts operated from the 10 following bases; RiviSre Ouelle, 

RiviSre-du-Loup, Cabano, Rimouski, Matane, Bonaventure, Heppell, St-Jules, 

Ste-Anne-des-Monts and Madeleine Centre. 

Three mobile mix plants especially developed for this purpose were 

used among which two were kindly supplied by the Quebec Department of Energy 

and Ressources. 

RESULTS 

Deposit assessment 

A sampling device was established in a few blocks on roads 

perpendicular to flight lines. The device consisted of open jars with 

physiological water (0.9% NaCL) and petri dishes with nutrient agar 

distributed at every 100, 200 or 300 metres on the above-mentioned roads. 

Results are summarized in table 1 and confirm treatment efficiency since 

deposit was above the standards for Bt-Futura which are 100 000 viable 

spores/cm2 and 6 droplets/cm2. 

Pretreatment population level and larval mortality 

Population level as determined from samples collected in 31 sample 

plots, varied considerably from one region to an other and within regions, a 

typical situation of an outbreak in a regressive phase. 
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The data reported in table 2 revealed that larval populations were higher in 

La Pocatiere and lower in the Gaspe Peninsula. However, populations in 

untreated areas were higher in the Gaspe Peninsula than anywhere else. 

r Larval populations averaged 16.8 larvae/45 cm branch tip in La Pocatiere, 

10.3 larvae/45 cm in the Lower St-Lawrence and 13.4 larvae/45 cm in the 

^ Gaspe Peninsula. 

i 
Larval mortality was from 56.7 to 100.0% for an average of 75.3% in La 

f* Pocatie're, 92.0% in the Lower St-Lawrence and 94.0% in the Gasp§ Peninsula 

' (Table 2). 

\ Defoliation assessment and foliage potential for 1986. 

(&& 

■ La Pocatie're 

<p> In treated blocks current year growth defoliation was 12.4% in average 

^ and 22.5% in untreated areas (table 3). However, in untreated areas 

surrounding the private woodlots, where stand condition was more 

I representataive of the treated forest, defoliation averaged 52.6%. Foliage 

potential was over 70% in all treated and untreated plots. 

' Lover St-Lawrence 

I In the lower St-Lawrence, spruce budworm populations are in an 

accelerated decreasing phase which affected defoliation in general (Table 

I 3). Consequently, in treated blocks defoliation topped at 9.4% for an 

average of 4.8%. In untreated areas, defoliation was 41.0% in average. 

F Foliage potential was 73.9% in treated blocks and 66.2% in untreated areas. 
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Gaspe Peninsula 

Current year growth defoliation reached 10.7% in treated blocks for an 

average of 6.9%. In untreated areas, defoliation was 13.2% in average 

(Table 3). However, in untreated areas in the vicinity of the treated 

blocks, defoliation reached 59.5% and averaged 40.2%. Foliage potential was 

81.3% in treated blocks and 67.8 and 84.6% in average in different types of 

untreated areas. 

Cost analysis 

In order to emphasize the particular situation relevant to the 

character of the private woodlots, a cost analysis was conducted based on 

four principal activities. Details are given in Table 4 and shows that the 

CFS participated for a total of 1 139 511$ or 36.85$/ha, or 971.45$ in 

average per owner. 

CONCLUSIONS 

In general, the B.t. treatment on private woodlots was successfull. 

However, to make this conclusion, a good understanding of the program 

objectives and the present situation of the spruce budworm outbreak is 

required. The primary objective was to provide a maximal stand protection, 

considering the present weaknesses of the market for this wood. 

On this matter, larval mortality, defoliation and foliage potential 

figures confirm that the main objective was reached. 

The spruce budworm outbreak is in constant evolution and clearly shows 

a decrease in the region where the program was applied. This situation is 

characterized by the presence of numerous severe spots whereas the remaining 

part of the territory shows a low infestation level. Determination of the 

population by the sodium hydroxide method revealed the presence of severe 

spots in numerous locations. 



This reveals a constant trend for reinfestation from existing centres, 

reinfestation that would be dramatic for these stands which would hardly be 

able to support another severe attack considering their stress situation. 

On this topic, the 1985 program provides a "stock of foliage" which is more 

or less an "insurance funding" against spruce budworm scattered attacks. 

Also, the negative effects of these residual infestation centres were 

partially reduced by particular meteorological conditions. These 

meteorological conditions delayed larval development compared to that of the 

shoots. Consequently, the shoots were more resistant when the larvae 

started feeding, thus reducing defoliation. In a more normal or average 

situation, spruce budworm damage, namely on balsam fir, would have been more 

important. 

These results confirmed once again that Futura limits defoliation 

below 30% when foliage potential is 70% and over and when population level 

is below 35 larvae/45 cm. 
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Treatment Program with B.t. on Private Forest Woodlots in Eastern Quebec - 1985 

Table 1. Quantity of active naterial deposited on the target at ground level. 

Block 

Mo 
Average 1 number of 
viables spores/cm2 

Average? number of 
droplets/cm2 

La PocatiSre 

101 

NOTES: 

237 000 

+ 240 000 
16,3 + 6,7 

1- Number of viable spores deposited/cm2 as determined by the spore 
count method. 

2- Number of droplets/cm2 determined by the number of B.t. colonies 
growing on nutrient agar medium exposed to spray. 



Treatment Program with B.t. on Private Forest Woodlots In Eastern Quebec 

Table 2. Pretreatment Population and Larval Mortality 

- 1985 



Treatment Program with B.t. on Private Forest Woodlots 
In Eastern Quebec - 1985 

Table 3. Defoliation, and foliage potential In treated 
blocks and In untreated areas. 

1 Untreated areas In the vicinity of treated blocks 
but which were not part of the original sampling 
device. 
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Treatment Profiran tilth B.t. oa Private Forest Voodlots la Baatcrn, Quebec - 198S 

Table 4. Cost analysis 

I* Social coeta 

- lnforsatlon, recrutlng 

and request for authorl- 18 374 

eatIon 

- printing and distribution 

of tho final reports 313 

(estimates) 

( 261)* 

2.82$ 25 709 2.51$ 

Sub-total 

2. Treatment coata 

- aircraft 

- product 

18 687 

62 346 

92 229 

38 054 

692 

< 577)* 

38 746 

139 682 

1S1 041 

2.69$ 

0.05$ 

(67.15$)* 

2.74$ 

9.86$ 

10.66$ 

82 137 

1 407 

(I 173)* 

83 544 

305 317 

352 854 

2.66$ 

0.04$ 

(71.22$)* 

2.70$ 

9.87$ 

11.41$ 

* Costs per owner 



Table 4.(suite) 

- navigation, mix plant, 

aobile radio 

Sub-total 

3- Biological aaseaaoeot and 
ndvlae 

- preatreataent 

- post-treatment 

- medical assessment 

Sub-total 

TOTAL 

*• Internal coata. CFS 

- forestry unit 

- scientific assessment 

- Information and conounlcatlon 

Sub-total 

TOTAL 

13 125 

23 623 

6 774 

43 522 

239 757 

2.01$ 

3.62$ 

1.04$ 

6.67$ 

36.74$ 

32 128 

32 128 

11 178 

75 434 

371 541 

3.14$ 

3.14$ 

1.09$ 

7.38$ 

36.32$ 

21 319 

22 580 

15 920 

59 819 

432 755 

2.155 

2.53$ 

1.10$ 

5.78$ 

33.76$ 

1.52$ 

1.16$ 

0.41$ 

3.09$ 

36.85$ 

.J J J 1 (. 3 J 
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Treatment Program vith B.t. on Private Forest Woodlots in Eastern, Quebec - 1985 

Table 4. Cost analysis (summary) 

La Pocatlire Lower St. Lawrence Gaspe Peninsula TOTAL 

Treated areas 6 526 ha 10 231 ha 14 168 ha 30 925 ha 

Social costs per hectare: 

Treatment costs per hectare: 

Cost of biological assessment 

and advise per hectare; 

TOTAL 

Internal costs. CFS. per hectare; 

TOTAL 

2,86$ 

27.21$ 

6.67$ 

36.74$ 

2.55$ 

26.39$ 

7.38$ 

36.32$ 

2.74$ 2.70$ 

23.59$ 25.28$ 



Blocks of private woodlots treated with B.t.-Futura-l 
Figure i 

SPB/OPB limits 

1 La POCATIERE 

2 LOWER ST-LAWRENCE 

3 GASPE PENINSULA 
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I INTRODUCTION 

f En phase 'epldSmique, il n'est Pa8 realiste de songer a recolter tous 

les peuplements severement ravages par la tordeuse des bourgeons de 

f> l'gpinette sur une tres courte periode. Dans le contexte economique actuel, 

^ il ne faut pas perdre de vue qu'en foret privee la mise en marchS est 

^ contingentee et que le malntien d'un capital forestier exploitable a plus ou 

) moins breve echeance est de rigueur. Devant cette situation, il faut certes 

chercher des solutions qui nous rendent moins vulnerables vis-a-vis la 

j* tordeuse des bourgeons de l'epinette mais aussi faire en sorte que 

l'gconomie de demain ee maintienne et que les arbres restent vivants. Pour 

«• rencontrer cette exigence de court terme, il n'y a guere d'autre solution 

j que le recours aux pulverisations d1insecticides. 

T* Quoique des programmes de protection existent depuis fort longtemps 

pour les forSts publiques, aucun programme global n'a encore vu le jour pour 

■f1 les forets privies. Les proprietaires de boises ont oaintes fois dSplore 

* cette lacune et sont souvent revenue a la charge pour que leur foret resi-
neuse soit protegee. Malgre l'urgence d'intervenir, ces demandes n'ont pas 

] toujours re$u I1attention qu'elles auraient du. Ce n'est qu'au printemps 
1984 que le Service canadien des forets (SCF), dans le cadre d'un projet 

T* experimental, est intervenu dans le dossier. 

-vm En effet, le developpement par le Centre de foresterie des Laurentides 

( (CFL) d'une preparation de Bacillus thuringiensis efficace contre la 

tordeuse, simple d'emploi et totalement slcuritaire a ouvert de nouveaux 

T* horizons dans la protection des forets privges. Cette nouvelle preparation 

commercialisee sous le nom de Futura par la firme Biochem products, 

f* Montchanin, Delaware, USA, permet la dispersion de la dose requise contre la 

' tordeuse, soit 20x 109 unites internationales a l'hectare dans un volume 

final de 2,5 litres. 

Le SCF a accepte de relever le defi d'offrir pour 1985 un programme de 

f" pulvgrisation aSrienne d1insecticide biologique en foret privee pour tout le 

territoire desservi par le Plan de developpement de I1est du Quebec -

«m programme forestier (Figure 1). 

1 
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Le SCF d'Agriculture Canada parraine i« programs et fournit 1'exper-
se sCientifique d cpL g 

trois-Syndicate ou Office de producers de bois des regions auxquelles 
devaient s'adresser les proprietaires interesses soient: 

L'Office des producteurs de bois de la region de La Pocatiere (OPB La 
PocatiSre); 

Le Syndicat des producteurs de bois du Bas St-Laurent (SPB Bas 
St-Laurent); 

Le Syndicat des producteurs de bois de la GaspSsie (SPB Gaspesie); 

^Le prSsent rapport trace en d€tail le cheminement de l'operation et 
les resultats obtenus. 

MATERIEL ET MfiTHODES 

DSfinition des blocs d'arrosa^e 

Pour definir les territoires a traiter, le Service canadien des forgts 

s'est livrS au cours de la saison estivale 1984 S un exercice de qualifica 

tion des massifs boisg8 susceptibles de necessiter une application d'insec-

ticide biologique au printemps 1985. Le tout s'est dSroulg en trois 
phases. 

Lors de la premiere phase, il s'agissait de localiser sur cartes 

syntheses forestieres (1:125 000) les massifs boises 3 forte concentration 
de sapin baumier ou d'epinette blanche. 

La deuxieme phase a consists en un relevS aSrien pour cataloguer les 

massifs bois6s rSsineux prSalablement identifies. 

Lors d'une troisieme phase, il gtait done requis de qualifier ces 

secteurs oQ le CFL juge qu'il est encore temps d'intervenir pour proteger le 

stocks ligneux qui s'y trouvent, e'est-a-dire les peuplements ofi la morta-

litS des arbres est infgrieure a 50% et l'indice des masses d'oeufs severe. 
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Ceci nous a permis de retenir pour la planification du programme une 

f» superflcie de 35 268 ha ainsi repartie: 8 633 ha sur le territoire de l'OPB 

! de La Pocatiere, 10 450 ha sur le territoire du SPB du Bas St-Laurent et 

16 185 ha sur le territoire du SPB de la Gaspesie (Figure 1). Le programme 

j s'est finalement soldS par le traitement de 30 925 ha. 

r Entente entre U Service Canadian des forets et lee Syndicats et Office de 

producteurs de bois 

J Dans le courant du mois de Janvier 1985, des rencontres entre le SCF 

et les SPB/OPB permirent de dSfinir les champs de responsabilite de chacune 

f des parties dans ce programme et les modalites de participation des proprie 

taires interesses. Ainsi, a cette fin, le SCF signait au mois de fevrier 

f* 1985 avec chacun des trois SPB/OPB un contrat de service par lequel les 

1 SPB/OPB s'engageaient a offrir le programme de pulverisation a leurs membres 
et a proceder "aux pulverisations aeriennes sur les secteurs retenus. En 

f contre partie, le SCF leur garantissait son appui financier et son expertise 
scientifique et technique. La participation financiere des proprietaires fut 

f etablie a cinq pour cent (5%) des couts rgels encourus qu'ils devaient 

* assumer individuellement ou collectivement via leur SPB/OPB selon la recom-

■m mandation de celui-ci. 

t 

Dans le but d'informer adgquatement les proprietaires du programme 

f offert, des sessions d«informations ont etS organises dans chaque municipa-

lite ou groupes de municipality concernees. Les proprietaires Staient con-

f voquSs a la reunion par une lettre d'invitation et chacun faisait l'objet 

i d'un rappel telephonique dans les jours precedent la reunion. Les 
proprietaires qui n'avaient Pu venir aux sessions d'information ont etS 

T rencontres individuellement ou ont recu les documents a signer par la poste 
avec enveloppe de retour. Subsequemment, tous ceux qui n'avaient pas 

t" repondu dans l'affiraative ou la negative ont etg l'objet d'un rappel 

* tglgphonique ou ont gtg visitgs le cas gcheant. 

[ Cette Stape d'information des proprigtaires etait done jumelge avec la 

signature du protocole d'entente avec le SPB/OPB et de la demande de 

r certificat d'autorisation au MENVIQ. En tout 1173 proprigtaires ont etg 
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Document de support »t Cart-

^ facon a se conformer a la loi sur la qualite de 1'environment 
pour l'obtention des certificats d'automation, un document dit "document 
<*e support" a Ste prepare par le comite technique constitui des 

mlI*Tt&?8,*e ll0PB' d6S SPB " du SCP* et dgP°sS au* a"torites du 
Ministere de l'environnement du QuSbec (MENVIQ). 

Programme de suivi 

^' -— de 

aCC° " Dr 1 Un \ Ltarte ^ ̂  FaCUltS de MSde^ * 1 Universite Laval pour assurer un suivi medical particulierement precis 
chez les employSs et les populations concernSes. 

, u s.agl8sait de rSall5et dee prises ^ 

observation de s.ntS 8ur CM pet90nMS „,. M , dlf£Steii£es 

arr.,.6e. u rlsuUat Mco.pte et.lt de -tOTlMI s<11 , ff 

du B.t. sur les humains. Le rapport du Dr Letarte sera soumis incessaLTt 
mais on salt deja qu'u confirme la s§curitg ^^ ̂ ̂  ^ 

Information aux intervenants 

Compte tenu de la nature meme du territoire viSe, soit la fortt privee 
et des multiples lois et organismes regissant cette derniere, les informa- "> 

t ons sur notre programme ont ete largement diffuses. Plus precisement ' 
des informations sur la localisation des blocs, sur le produit utilise et 

sur la logistique globale de Iteration ont ete transmises aux Organismes ! 
gestion en commun, aux Municipalitg6 regionales de Comte, aux muni 

cipality a la Societe de conservation de la Gaspisie. au Service 
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d'entoraologie et de pathologle et aux bureaux regionaux du MER, au MAPAQ et 

a l'OCAQ. 

Par ailleurs, dans le but d'informer en ggngral les populations 

touchees de pres et de loin par 1'opSration de regression contre la 

tordeuse en for§t prlvee un programme d1information fut confie 3 la flrme 

Bleau, Giguere, Dupgre consultants en information. Dans un premier temps ce 

programme comprenait la parution d'encarts informatifs dans onze hebdos 

rggionaux. De plus, pendant la pgriode de pulvSrisation les stations de 

radio locales etaient informSes quotidiennement par le consultant du secteur 

ofl sous-secteur devant faire l'objet d'une pulvirisation imminente et en 

avisaient la population a diffSrentes periodes de la journee. 

Le programme d1information a StS complgtS par 3 conferences de presse 

illustrees de dSmonstration de pulvgrisation aerienne visant & dgmontrer la 

flexlbilitS et la precision des avions Grumman AgCat. Ces conferences de 

presse auxquelles avaient Ste conviSes la presse rSgionale ecrite et parlge 

se sont tenues 3 RiviSre Ouelle le 4 juin, pour le secteur La Pocatlere, a 

Rimouski le 10 juin, pour le secteur Bas St-Laurent et 3 Bonaventure le 12 

juin, pour le secteur Gaspgsie. 

Materiel spgciflque aux pulverisations 

On a utilise la preparation de B.t. Futura developpee au CFL et 

produite par Biochem Products, Montchanin, Delaware, USA. Pour un hectare 

la preparation gtait composSe de: 

1,5 litre de B. thuringiensis concentre 

1,0 litre d'eau 

2,56 mL de l'adhesif Chevron 

Par ailleurs, l'opgration a etg rgalisee au moyen de six appareils 

Grumman Agcat Squlpgs de tuyeres munies de gicleurs (Teejet flat fan 8004). 



Les avlons ont oper£ 3 partir des 10 bases suivantes: Riviere Ouelle, 

Riviere-du-Loup, Cabano, Riraouski, Matane, Bonaventure, Heppell, St-Jules, 

Ste-Anne-des-Monts et Madeleine Centre. 

On a utilisl trois plans de melange mobiles splcialement dgveloppes I 

cette fin dont deux nous furent pretis par le MER. 

RfiSULTATS 

Evaluation de la dispersion 

Le dispositif d1evaluation du dgpSt etabli sur certains territoires, 

sur des lignes perpendiculaires aux lignes d'arrosage comprenait, £ tous les 

100, 200 ou tous les 300 metres, un recipient contenant de l'eau physiolo-

gique (NaCl a 0,9%) et une botte de Petri avec de la gelose nutritive. Les 

resultats de ces tests sont enumeres dans le tableau 1 et confirment 

l'efficacite de la dispersion qui est superieure aux normes pour B.t.-Futura 

dans cheque region, normes qui sont de 100 000 spores viables/cm^ et b 

gout telettes/cm2. 

Niveau des populations pre-traitement et mortallte larvaire 

Le niveau des populations larvaires pre-traitement a 6te determine 3 

partir d'un echantillonnage realisS dans 31 parcelles Ichantillons. II 

variait considerablement d'un secteur a l'autre et mime dans les secteurs, 

situation typique d'une epidemie en regression. Les donnees sont fournies au 

tableau 2 et revelent que les populations Staient plus elevges 3 La Pocatiere 

et plus basse dans le Bas St-Laurent. Par ailleurs, on note une population 

plus forte dans les temoins de Gaspesie par rapport aux populations dans les 

temoins de La Pocatiere et du Bas St-Laurent. Les populations larvaires dans 

les blocs traitSs, atteignaient en moyenne 16,8 larves/45 cm dans La 

Pocati^re, 10,3 larves/45 cm dans le Bas St-Laurent et 13,4 larves/45cm dans 

la Gaspesie. 

La mortalite larvaire varia de 56,7 a 100,OX et fut en moyenne de 75,3% 

dans La Pocatiere, de 92,0% dans le Bas St-Laurent et de 94,0% dans la 

Gaspesie (Tableau 2). 



Evaluation de la dgfoliation et du potentlel de feulllage pour 1986. 

La Pocatiere 

Dans les parcelles traitges la dgfoliation de la pousse annuelle a 

atteint 12,4% en moyenne et fut de 22,5% dans les tgmoins (Tableau 3). Par 

ailleurs, dans les tSmolns gtablis dans des secteurs oO la forSt correspond 

davantage a la foret traitge, la dgfollation a atteint 52,6% en moyenne. Le 

potentiel de feuillage constitug des bourgeons form6s pour 1986 est supgrieur a 

70% dans toutes les parcelles, tgmoins et traitges. 

Bas St-Laurent 

Dans le Bas St-Laurent les populations de la tordeuse sont en phase 

dgcroissante a'igue ce qui se reflete ngcessairement sur la dgfoliation en 

ggneral (Tableau 3). Ainsi, dans les parcelles traitges la dgfoliation 

n'exceda pas 9,4% et fut de 4,8% en moyenne tandis que dans les tSmoins la 

dgfoliation fut de 41,0% en moyenne. Les mesures de potentiel de feuillage 

indiquent des valeurs moyennes de 73,9% dans les traitgs et de 66,2% dans les 

tgmoins. 

Gaspesie 

La dgfoliation de la pousse annuelle dans les parcelles traitges ne 

dSpasse pas 10,7% et fut de 6,9% en moyenne. Dans les tgmoins elle fut de 

13,2% en moyenne (Tableau 3). Dans les tgmoins gtablis pres des blocs 

n'ayant pas de parcelle echantillon la dgfoliation a atteint 59,5% pour une 

moyenne de 40,2%. Le potentiel fut de 81.3% en moyenne dans les parcelles 

traitges et de 67,8 et 84,6% en moyenne dans les temoins rapproches et gloigngs 

respectivement. 
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Analyse des couts 

De facon a faire ressortlr davantage la problematique particuliere de la 

foret privee, I1analyse des couts s'est fait a partir de quatre themes 

principaux. Ces donnees figurent au tableau 4 ou on peut constater que 

1*operation s'est soldie par une participation totale de 1 139 511$ du SCF 

soit un cout de 36,85$ par hectare ou une contribution moyenne de 971,45$ 

par proprietaire. 

CONCLUSION 

De facon generale, le programme de pulverisation de B.t. en forSt 

privee a etl un succes. Toutefois, pour faire une telle affirmation il faut 

bien comprendre les objectifs du programme et la situation actuelle de 

l'epidemie de tordeuse. L'objectif essentiel Stait d'accorder un maximum de 

chance de recuperation aux peuplements, compte tenu de la difficulte 

d'ecouler les bois affectSs sur le marchS presentement. Sur ce point, les 

donnees de mortalite de tordeuse, de defoliation et de potentiel de 

feuillage sont eloquentes. 

Far ailleurs, 1'epidSmie de tordeuse evolue de facon constante et 

montre une nette tendance a la decroissance dans la region qui nous 

interesse. Cette situtation est caracterisee par la presence de nombreux 

foyers isoles d'epidemie severe alors que le reste du territoire montre un 

niveau de population leger. L'analyse des branches a la soude realisee 

recemment revele encore la presence d'une population elevee par endroits. 

Cela indique qu'il y a toujours menace de reinfestation 3 partir des foyers 

existants et que les peuplements ne pourraient, sans doute, pas register a 

une autre attaque severe annuelle compte tenu de la condition de stress qui 

les caractgrise. A ce titre, le programme de 1985 a permis de constituer en 

quelque sorte une "banque de feuillage" et a constitue une veritable "police 

d1assurance" centre des attaques localisees de la tordeuse. Ajoutons 

egalement que 1'action devastatrice de ces foyers residueIs de tordeuse a 

426 



1 

/ 

et§ partiellement reduite par des conditions mStSorologiques particulieres. 

| Ces conditions mStSorologiques ont eu pour effet de retarder le 

developpement de la larve par rapport au developpement de la pousse. Ainsi, 

j*» la pousse devenait plus resistante et 1'effet de defoliation en a ete 

I reduit. II est permis de presumer que dans un contexte de developpement 

plus normal, les dgga*ts, particulierement sur le sapin, auraient Ste plus 

importants. 

"P Mentionnons egalement que ces rSsultats confirment une fois de plus 

les noraes d'efficacite de Futura Stabiles par le CFL selon lesquelles la 

-^ dSfoliation n'excede pas 30% lorsque le potentiel de feuillage est supgrieur 

f a 70% et que les populations de tordeuse n'excedent pas 35 larves/45cm. 



Programme de pulverisation de B.t. en forSt privgs dans l'est du Quebec-1985 

Tableau 1. Quantitg de matiSres actives (dSp3t au sol) ayanc atteint lea 
objectifs vises* 

NOTES: 

1- Nombre de spores viables dSposSes par cm2 determing par la mgthode de 
nuoSration. 

2- Noobre de gouttelettes/cm2 gvaluS par le nombre de colonies de B.t. . 
croissant sur gglose nutritive exposge lors des arrosages. 
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Programme de pulverisation de B.t. en forSt privge dans l'est du QuSbec-1985. 

Tableau 2. Population prg-traicement et mortal!t6 larvaire. 

No du Population 

bloc Pre-traitement 

larve/45cm 

Population 

post-traitement 

larve/45 cm 

Mortalite 

larvaire 

X 

La Pocatie're 

101 

104 

106 

14.2 

22.6 

21.6 

13.4 

12.6 

3.0 

4.4 

4.0 

5.8 

2.6 

78.8 

80.5 

81.4 

56.7 

79.3 

Tesolns 7.3 3.6 75.3 

98.2 

82.3 

98.6 

63.3 

97.6 

TSmoins 5.6 2.1 92.0 

GaspSsie 

TSmolns 12.6 

0 

1.2 

0.2 

0 

1.2 

3.3 

100.0 

77.7 

99.0 

100.0 

93.5 

94.0 
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Programme de pulverisation aSrienne de B.t. en forSt 
prlvSe dans l^st du QuSbec- 1985 

Tableau 3. Defoliation et potentiel de feulllage 
dans lea blocs traites et dans les temoins 

places temoins adjacentes aux blocs d'arrosage 
mais ne falsant pas partie du rSseau original 
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Programs de pulv&rlaatloa de B.C. en forSc prlvee dana l*Est du Qu&bee - 1985 

Tableau 4. Analyse dea coGts 

1» CoOta aoelatut 

- lnforoatlon, recrutcoent 

et demande de perala 16 374 

- impression et distribution 

des ra|>|iurta (estlaS) 

Sous-total 

2. CoSta directs de I'nrroaaRe 

- avion 52 345 

2.825 25 709 2.515 

- prodult 92 229 

9,55$ 103 289 

14,135 109 584 

10,105 

10,715 

38 054 

692 

< 577)* 

38 746 

139 682 

151 041 

2,69$ 82 137 

0,055 1 407 

(67,155)* (1 173)* 

2,74$ 83 544 

9,865 

10,665 

305 317 

352 854 

2.66$ 

0,04$ 

(71,22$)* 

2,70$ 

9.87$ 

11.41$ 

* couts unltalxcs par proprlftalre 



Tableau 4.(suite) 

- balleage, plan de oSlange, 22 973 

radio-mobile 

Sous-total 

3. Sulvt blologlque et 

encadreocnt 

177 548 

3.52$ 

27.21$ 

57 123 

269 996 

5.SBS 

26,39$ 

43 S67 

334 190 

3,07$ 

23,59$ 

123 563 

781 734 

«.oo$ 

2S,28$ 

. 3 J J 



roe |e d r Jive. _7 B.t Jfo Iprl ..Idan: _ 

Tableau 4. Analyse des couts (sommalre) 

La Pocatlire Bas St-Laurent Gaspesie TOTAL 

Superficies traltees 6 526 ha 10 231 ha 14 168 ha 30 925 ha 

CoSts soclaux par hectare 

Couta directs par hectare 

Cout du sulvl blologlque et de 

l'encadrement. par hectare 

TOTAL 

Couts Internes. SCF par hectare 

TOTAL 



Figure 1 

Carte synthese des blocs traites par B.t. - Futura en foret ptivee 
- 19B5 ~~ : E 
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PRELIMINARY RESULTS 

1985 MAINE SPRUCE BUDWORM SUPPRESSION PROJECT 

PREPARED BY 

HENRY TRIAL, JR., DIRECTOR OF SURVEY & ASSESSMENT 

SEPTEMBER, 1985 

INTRODUCTION 

The 1985 Maine Spruce Budworm Suppression Project began May 23rd and ended 
June 21st. A total of 410,937 acres were sprayed, using two biological and 
one chemical insecticide. Zectran, the chemical used, was applied on 79,513 
acres. Biological insecticides used were the Bt products Dipel 8L and 

Thuricide 48LV. Dipel was applied on 12,259 acres and Thuricide on 319,165 
acres. Zectran was applied in two applications of 1.0 oz. of active 

ingredient in 20 oz. volume per acre. Dipel and Thurieide were applied in one 
12 BIU application of 24 and 32 oz. volume, respectively. Some blocks in 

Aroostook County were treated with 8 BIU's due to relatively low populations. 
Several experimental spray regimes were also tested in 1985. A total of 

10,815 acres of Bt area were resprayed with 8 BIU's after weather problems 
made the first application ineffective. 

Spray operations were based in Presque Isle, Ragmuff, Old Town, and 

Estcourt. A total of nine M-18 spray aircraft were used in 1985. A single 

Thrush aircraft was employed for part of the project to replace one M-18 lost 
on take-off at Estcourt. All aircraft were equipped with Micronair rotary 

atomizers. Spray weather was generally poor in 1985. The operation was 
completed in a timely manner, but treatment was hampered by alternating 
periods of rain and low humidity. 

APPLICATION VARIATIONS AND TIMING 

Application variations in 1985 are shown in Table 1. For the first time 

ever, the majority of the project area was treated with Bt applied in a single m 
12 BIU application. Originally, plans called for 60% of the area to be -

treated with Zectran but, sufficient Zectran was not available. Most of the 

area treated with Bt was sprayed with Thuricide 48LV applied neat at 32 oz. 

per acre. A small acreage was treated with Dipel 8L left over from the 1984 <=■, 

project. Dipel was applied in a single 12 BIU application, but in 24 ounces. 
All operational Bt applications were timed for 70 percent 4th instar. A well 
expanded fir shoot target was also necessary for block release (Index 3.5 to 
4.0). m, 

An experimental split application of Thuricide 48LV was tested on 2 blocks 
in southeastern Maine. Two 8 BIU applications (22 oz.) were made on each 
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TABLE 1. TREATMENT VARIATIONS EVALUATED IN THE 1985 MAINE SPRUCE BUDWORH 
CONTROL PROJECT INCLUDING PLANNED TREATMENT TIMING 

RATE FINAL SPRAY NUMBER OF 

INSECTICIDE ACTIVE INGREDIENT VOLUME OZS. AIRCRAFT APPLICATIONS TIMING* 
PER ACRE PER ACRE 

•TIMING: 

1. 1st application before larvae enter red spruce buds (30 to 50 J 4th 
instar), 2nd application peak 5th instar or spruce bud break. 

2. 1st application 50 to 70% 4th instar; 2nd application 5 to 7 days 

later. 

3. 70% 4th instar plus foliar index of 3.5 on fir. 

4. Spruce Bud Flush 

••Tests include an evaluation of efficacy on spruce eoneworm (Dioryctria 

reniculleloides) 
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block. The first application on one block was made before larvae entered red 
spruce buds. The first application on the second block came at 50t 4th "*> 
instar. The second application on both blocks occurred at red spruce bud 
break. Split Bt applications were- tested in an attempt to show improved 
efficacy and consistency on both spruce and fir. 

Zectran was applied operationally as a split application. In red spruce 
areas and where red spruce made up an important portion of the stand, splits 
were timed so that the first application occurred before larvae entered red *>*, 

spruce buds (30 to 50t 4th instar) with the 2nd application at the peak 5th 
instar or red spruce bud break, whichever occurred first. In areas stocked 
predominantly with fir, the first application was applied when 50 to 70 
percent of the larvae were 4th instar (Index 3.4 to 3.7) and the second ^ 
application was applied five to seven days later. i 

In addition to treatments described above, experimental high dosage single 
applications of Zeetran and Thuricide were tested against budworm and spruce ; 
coneworm. The Zectran block was sprayed with one application of 2 oz. active 

ingredient. The Thuricide block was sprayed with one 16 BIU application. 
Both treatments were sprayed at red spruce bud break. m*, 

DEVELOPMENT, SPRAY TIMING, AND WEATHER 

Larval instar development and the expansion of host tree buds were closely "*! 
monitored to properly time the release of spray blocks. Data were collected 
every 3 days from 10 permanent development locations throughout the state. 
Each sample provided a larval index and a bud index. When the index of a ^ 
permanent point in the vicinity of treatment blocks approached the desired 

release timing, spot developments were initiated within the blocks for final 
timing. The desired timing for each treatment variation is shown in Table 1. 

A number of spot developments were taken in 1985 to properly time ■ 

applications. Spot developments were especially important for timing the 

first applications in spruce stands. Timing in these areas required direct 
observations of the position of insects and the swelling of buds. The number ^ 
of spot developments taken in 1985 was low compared to 1984 largely because Bt 
is relatively easier to time than chemical treatments. 

Larval development in 1985 varied greatly from the southeast to northern 
and northwestern areas. In the southeast larvae emerged 10 to 12 days earlier 
than average. This advanced larval development held through the early 5th 

instars. In the north and northwest however, larval emergence was near or ""*! 
slower than the average. This trend also held through much of the development 
period. 

The variation in larval development between north and south was due to "^ 
distinct weather differences in the two areas. Snow cover disappeared very i 

early in the south but, held into May in much of the north. Average April and 
May temperatures were much higher in the south than in the north. The early 

development period in both north and south was quite dry in terms of rainfall **? 
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and humidity. During the late instars in the north, light rain and showers 

were common. In general, 1985 weather conditions were probably favorable to 

insect survival. 

Shoot development on fir and spruce progressed normally in 1985. The fir 
shoot development index surpassed the larval index during the early third 
instar in most areas. This type of shoot/larval synchrony usually results in 
a large food source for relatively small insects and, thus, less host damage. 

Shoot growth on both fir and spruce was extremely vigorous in 1985. 

Red 3pruce bud flush occurred early in June in the southeastern section and 

around June 12th in northern sections. These dates were similar to those 

observed in 1984 and earlier than 1983 dates. 

Spray weather was often marginal in 1985. In the southeast, weather was 
often characterized by no wind, high wind, turbulance, low humidity, rain*or 

combinations of these adverse factors. In the north, the spray period was 

plagued by usually light but reoccurring showers and cool weather. 

Precipitation and cool weather often has a significant deleterious impact on 

efficacy especially with Bt. 

PRE SPRAY POPULATION LEVELS 

Population levels were evaluated in most spray areas prior to treatment 

(Figure 1). These evaluations allow for deletion of low population areas and 

modification of block release timing based on early larval population. 

Larval populations in 1985 were quite low throughout most of the infested 

area as predicted by the L-II survey. The major exception to this trend was a 
large area of high and extreme populations in Washington and Hancock Counties 

in the southeast. Areas of moderate populations were found near St. Pamphile, 

Big Ten, Rangeley, Hammond Twp., the Chamberlain Lake area, near Portage, and 

near Oxbow. 

An interesting host switch occurred in 1985. In 1984 budworm counts on 

spruce were nearly double the counts found on fir but, in 1985 the trend 
reversed. Counts on fir in 1985 were 2 to 3 times the spruce counts in the 

same area. 

Spruce coneworm counts were down substantially in 1985 from the high levels 

observed in 1984. Coneworm generally represented less than 25X of the total 

larval complement on spruce. Orange spruce needleminer counts were high in 

the southeast as they had been in 1984. 
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SPRAY RESULTS 

Spray results reported In this section are preliminary and may change 

somewhat after further analysis. General results are reported for each 

operational and experimental insecticide variation used in 1985. Results of 

several specific comparisons will also be 3ummerized. These comparisons 

include Thuricide 48LV vs. Zectran and vs. Matacll applied by J. D. Irving, 

Ltd.; Thuricide 48LV vs. Dipel 8L; and a single 12 BIU application of 

Thuricide 48LV vs. a split application of 8 BIU's plus 8 BIU's. Each of these 

comparisons were planned for areas where like conditions could be achieved. 

Results are presented as the number of survivors per 18" tip, unadjusted 

mortality, defoliation in sprayed areas, foliage saved (defoliation expected 

from unsprayed checks minus defoliation in the block), and percent foliage 

saved (foliage saved divided by expected defoliation) for fir and spruce. 

Thuricide/Zectran Comparison 

A comparison of the efficacy of Thuricide and Zectran was made in two areas 

under a range of conditions (Table 2). Comparisons included high, moderate, 

and relatively low populations. The areas evaluated were a set of blocks in 

the southeast which had high populations and another set of blocks in the 

westcentral area which had low or moderate populations. All treatments were 

applied with M-18 aircraft. A small percentage of the Thuricide blocks were 

retreated after weather problems during the first application. 

The blocks in the southeast treated with Thuricide had been sprayed the 

previous two years, always with Bt. The Zectran blocks in the southeast were 

sprayed with Zectran in 1984 and Hatacil in 1983. In 1985 the Thuricide 

blocks had high fir populations and moderate spruce populations. The Zectran 

blocks had moderate populations on fir and high populations on spruce. 

In the southeast, Zectran provided much greater population reduction on 

both fir and spruce than did Thuricide. Unadjusted mortality on fir was 99% 

with Zectran and 711 with Thuricide. A smaller advantage was seen with 

Zectran on spruce; 90$ vs. 80J. Survival on fir was .04 in the Zectran blocks 

and nearly 7 larvae per branch In the Bt block. 

Zectran saved a higher percentage of foliage than Thruicide in the 

southeast. On fir Zectran saved 81 1 of the foliage expected to be lost 

compared to only 35} with Thuricide. On spruce, Zectran saved 561 compared to 

231 with Thuricide. 

Weather conditions were excellent when both the Zectran and Thuricide were 

applied. Spray deposit in the Thuricide block was excellent. 

Zectran also out performed Thuricide on fir In several blocks evaluated in 

the westcentral area. Population reduction with Zectran exceeded 901 in all 

cases except on spruce in block H024. Population reduction with Thuricide was 

variable but, only fir reduction on block F001 exceeded 901. 

mi 



TABLE 2. EFFICACY COMPARISONS OF THURICIDE 48 LV AND ZECTRAN DB SPRAY 

RE6IHES EVALUATED IN THE 1985 MAINE SPRUCE BUDVORH CONTROL PROJECT 

Tree Pre Spray Survival Mortality Foliage 1 Foliage 

Insecticide Area Species Count Per 18" Tip Unadjusted Oef. Saved Saved 

Per 18" Tip (Obs.)* (Exp. Def.nObs. Oef.) Exp. Def.nObs. Def. 

Exp. Oef. X 100 

Thuricide Uestcentrai E046 F 4.2 0.9 79.0 21.1 12.9 37.9 

0.0 

ThuHcide F001 F 1.5 0.1 91.3 5.0 8.0 61.5 

24.0 

Thuricide H007 F 2.3 0.3 86.7 9.9 7.1 41.8 

37.7 

Zectran Frl2 F 19.2 1.7 91.1 45.4 32.9 42.0 

23.2 

Zectran H024 F 4.9 0.2 95.5 8.3 25.7 75.6 

26.7 

ThuHcide Southeast H147 f 23.8 6.9 70.9 46.6 25.4 35.3 

22.7 

Zectran M071 F 7.1 0.04 99.1 12.2 53.3 81,4 

55.5 

♦Expected defoliation obtained from a defoliation curve generated from 16 untreated check areas based on larvae per bud. 

J .-..J -1 .-J ... J ... ..J ... J J ... .J .. J ... J i ... J _..J J .._.! ._.j . . J) 
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Foliage saved on fir averaged 47} with Thuricide and 59% with Zectran. In 

the westcentral area Thuricide and Zectran performed about the same in terms 

of foliage saved on spruce. The spruce average was 21 % with Thuricide and 25J 

with Zectran. 

Thuricide/Matacil Comparison 

Thuricide results were compared with results of a Matacil application made 

by J. D. Irving in northwestern Maine (Table 3). No Zectran was used by the 

State in that area. 

Matacil caused a slightly greater population reduction on fir than did 

Thuricide, 85% vs. 77%, respectively. Reduction by Matacil was somewhat 

higher on spruce then with Thuricide (84% vs. 76J). 

Matacil saved 19% more foli.age than Thuricide on fir and 8% less on spruce. 

Thuricide 48LV/Dipel 8L Comparison 

A Dipel block in northern Maine was compared to the overall average for 

Thuricide (Table 4). The Dipel block selected had application problems and 

did not receive the planned dosage. Population reduction on fir was greater 

with Dipel (90% compared to 77%). Spruce reduction was similar to those on 

fir (88% for Dipel and 76% for Thuricide). Thuricide saved more foliage on 

both fir and spruce; a 7% advantage on fir and a 21% advantage on spruce. 

Thuricide Single/Thuricide Split 

Population reduction in both split blocks and in the single application 

comparison block was erratic and did not exceed 85% (Table 5). Survival 

exceeded 4 larvae per branch in all blocks but one. 

The split application timed for spruce protection was a total failure on 

fir (0% foliage saved). The block timed for 50% 4th instar saved 29% of the 

foliage on fir. The single application saved 35 percent of the foliage 

expected to be lost on fir. The split block timed for spruce protection, with 

the first application applied before the larvae entered spruce buds, showed 

good results on spruce (42% foliage saved). The block sprayed at 50% 4th 

instar, a few days later than the spruce timing block, had 32% foliage saved. 

Both split blocks had better spruce protection than the single application 

comparison block. 

Spray deposit was marginal for both split application blocks. The first 

application was the best in both cases. Deposit in the single block was 

excellent. 

Experimental High Dosage Single Application 

Table 6 shows results of experimental high single dosage applications made 

in 1985. Both the 16 BIU Thuricide application and the 2.0 ounce Zectran 
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TABLE 3. EFFICACY COMPARISONS OF HATACIL 180F AND THURICIDE 48LV IN 

THE 1985 MAINE SPRUCE BUOUORN CONTROL PROJECT. 

Tree Pre Spray Survival Mortality Foliage X Foliage 

Insecticide Area Species Count Per 18" Tip Unadjusted Def. Saved Saved 

Per 18" Tip (Obs.)* (Exp. Def.hObs. Def.) Exp. Def.rQbs. Def. 

Exp. Def. X 100 

65.9 

47.8 

I 

47.3 • 

40.4 

♦Expected defoliation obtained from a defoliation curve generated from 16 untreated check areas based on larvae per bud. 

.J 3 ....J \..J .... J 



TABLE 4. EFFICACY COMPARISONS OF 01 PEL 8L AND THUR1CIDE 4aV IN 

THE 1965 MAINE SPRUCE BUDWORM CONTROL PROJECT. 

Tree Pre Spray Survival Mortality Foliage X Foliage 

Insecticide Area Species Count Per IB* Tip Unadjusted Oef. Saved Saved 
msectici y p ... T1 (Obs.)* (Exp. Oef.nObs. Oef.) Exp. Def.nObs. Def. 

W P Exp. Def. X 100 

Dipel Northeast B034 F 4.5 0.5 89.7 13.3 8.7 39.5 . 
S 2.6 0.3 88.2 10.6 2.4 18-5 f 

Thuridde Stateo F 10.7 2.5 76.8 17.6 14.2 J7.3 
wide S 9.3 2.2 76.0 10.0 0.4 40.4 

•Expected defoliation obtained fran a defoliation curve generated from 16 untreated check areas based on larvae per bud. 



TABLE 5. EFFICACY COMPARISONS OF A SINGLE 12 BIU APPLICATON AND SPLIT APPLICATION (8 BIU'S + 8 BIU'S) 

OF THURICIDE 4BLV EVALUATEO DURING THE 1985 MAINE SPRUCE BUDUORM CONTROL PROJECT. 

In secticide 

Tree Pre Spray Survival Mortality Foliage X Foliage 

Area Species Count Per 18" Tip Unadjusted Oef. Saved Saved 

Per IB" Tip (Obs.)* (Exp. Oef.nObs. Def.) Exp. Oef^0fas. Oef. 

Exp. Oef. X 100 

Thuricide 8+8 M074 

ThuMcide 8+8 M148 

Thuridde 12 BIU H147 

0.0 

42.4 

28.8 

32.1 

35.3 

22.7 

'Expected defoliation obtained from a defoliation curve generated from 16 untreated check areas based on larvae per bud. 

3 J J J 
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TABLE 6. EFFICACY OF HIGH DOSAGE EXPERIMENTAL APPLICATIONS OF THURICIDE 48LV AND ZECTRAN 

EVALUATED DURING THE 1985 MAINE SPRUCE BUDWORM CONTROL PROJECT 

Insecticide 

Thuridde 16 8IU 

Zectran/Zectran 

Tree Pre Spra* Survival Mortality Foliage t Foliage 

Area Species Count Per 18" Tip Unadjusted Def. Saved Saved 
Per ill- Tin (Obs.J* (Exp. Oef.--Obs. Oef.) Exp. Def.nObs. Def. 

y Exp. Oef. X 100 

H158 

N153 

30.1 

16.8 

42.8 

20.8 

5.8 

5.4 

1.4 

4.1 

80.8 

67.9 

96.7 

80.5 

69.3 

29.6 

66.9 

35.4 

9.7 

10.3 

20.6 

4.5 

12.3 

25.8 

23.5 

11.3 

\ 

♦Expected defoliation obtained from a defoliation curve generated from 16 untreated check areas based on larvae per bud. 
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single proved ineffective in terms of foliage protection and population «> 
reduction. Results of these applications against spruce coneworm are not 
complete at this time. 

General Spray Results 

Project-wide results for each operational dosage are given in Table 7. ^ 
Results derived for Dipel came from a single block in the Motheast. Matacil \ 
data came from only 2 blocks. Data for Zectran, Thuricide, and check areas 
were based on many blocks scattered throughout the spray area. 

Generally, Zectran had a significant advantage in terms of percent foliage 

saved over Thuricide. This advantage was much greater on fir than on spruce; 
20% on fir, 6% on spruce. 

A graph of the percentage of assessment lines that occurred in various 

percent foliage saved categories was prepared to evaluate consistency of 

Zectran and Thuricide (Figure 2>. On fir, Zectran had no lines in the 0 to « 

20% failure category and only 10% of all lines fell in the marginal category 
(20 to 40%). Forty percent of the Thuricide lines were in the failure or 
marginal categories (15% failure, 25% marginal). On spruce, 11% failures 

occurred with Zectran and 29% with Thuricide. Zeetran had many more lines in ^ 

the good categories than did Thuricide, 45% and 22% respectively. Eight 

percent of all Thuricide lines were in the 81 to 100% category. 

DISCUSSION 

Results in 1985 were good overall but, serious failures did occur with 

Thuricide, especially in the southeast area. The general average percent 

foliage saved for Thuricide (Table 7) was good for both fir and spruce. If, « 

however, similar averages are derived for the southeast area alone, percent 
foliage saved for fir was 38%; 8% less than the overall average. The 

southeast area average for spruce was 33% compared to 40% for the overall 

average. Also, Thuricide results and consistency were improved by resprays ^ 
when initial applications were inadequate. Retreatment was not necessary with 

Zectran. Zectran averages in the southeast were much higher than statewide 

averages on both fir and spruce. These data indicate that Zectran had a ^ 

significant advantage over Thuricide in high population areas such as the 

southeast on both fir and spruce in 1985. Under lower population pressure 

elsewhere in the State, Zectran had a 7% advantage on fir and Thuricide had a 
6% advantage on spruce. Probably neither difference is significant. «* 

Under 1985 conditions, it is clear that efficacy differences exist between 
Thuricide 48LV and Zectran and these differences increase as populations 

increase. With populations up to about 15 larvae per 18" branch tip, **) 

Thuricide provided percent foliage saved averages near or above 40% but, at : 

high populations protection declined. This decline in the level of protection 

was most apparent on fir and probably due in part to the slow action of Bt. 

On spruce, defoliation occurs later and Bt seems to provide better relative 1 
foliage protection. 
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TABLE 7. GENERAL SPRAY RESULTS FOR THE 1965 SPRUCE BUOUORM CONTROL PROJECT 

Insecticide Spec1e s 

I 

Oipel 8L 

Thurtctde 

Zectran/Zectran 

Hatacil 

Checks 

F 

S 

F 

S 

F 

S 

F 

S 

F 

S 

•Expected defoliation obtained from a defoliation curve generated from 16 untreated check areas based on larvae pei 
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Figure 2. 
Results of the 1985 Maine Spruce Budworm Project 

With Bt and Chemical in Terms of Percent Foliage Saved on Fir & Spruce 
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_ Another factor effecting Thuricide and Zectran results, especially in 

[ eastern Maine, is spray history. Most Thuricide blocks evaluated in 1985 have 
■> always been sprayed with Bt whereas Zectran blocks have always been treated 

with chemicals. In general, chemical blocks in the Southeast are in better 

p* condition after 3 years of treatment and have lower populations than do the Bt 

blocks sprayed 3 times. Chemical and Bt blocks started in similar extreme 

condition. Treatment history causes Bt and chemical blocks to be somewhat 
different in the prespray analysis but, these differences are due to prior 

H treatment with similar materials to those being tested in 1985. 

Some of the Thuricide failures on fir and spruce and all Zectran failures 

_ on spruce occurred in areas with low populations. Good spray results are 

| difficult to attain under low population conditions. This is partly due to 

I the dynamics of low populations and partly due to sampling errors. When 
dealing with low larval numbers more samples are required for accurate 

p assessment. It was not possible to increase the level of sampling in areas of 

low population due to budget constraints. Other factors that seemed to 

adversely effect Thuricide results in 1985 include frequent rain which 

shortened the effective life of the material. Also, early spraying was 

adversely affected by unusually low humidity, which seemed to reduce Thuricide 

deposit. 

Split applications of Zectran seem to have enjoyed an advantage in 1985, 

largely because areas were sprayed twice in two sets of weather conditions and 

because Zectran seemed to act much more quickly than did Bt. Coverage and 

speed of action became more important in bad weather and high populations. 

Split Thuricide applications were an unexpected failure on fir. The 

earliest timing, spruce timing, provided no fir protection. Later timing of 

the first application provided marginal fir protection. Both first 

applications were probably too early for good fir protection due to a lack of 

fir bud expansion. Spruce protection on the spruce timing block was good 

(42$) especially considering the high populations present in the block. 

Slightly later timing in the other split block gave only 32% protection but, 

this may not be significantly different than the 421 protection in the spruce 

timing block. 

Deposit for both applications in both blocks was marginal. Deposit was 

affected by wind, aircraft altitude, and very low humidity. 

Spruce results on split Bt blocks are good enough to support a repeat test 

in 1986. A test should include the same spruce timing as that used in 1985 

and a later first application in an attempt to protect fir. 

Matacil applied as a split application by J. D. Irving, Ltd. was 11$ less 

effective on fir than Zectran in terms of percent foliage saved and 10% more 

effective than Thuricide. Spruce results were similar with Matacil and 

Thuricide. Data assessed in 1985 suggest that Matacil is comparable in 

efficacy with Zectran and Bt products used in recent projects. 

Comparison of the Dipel blocks evaluated in 1985 with the statewide average 

for Thuricide shows a significant advantage for Thuricide. Dipel data, 

however, represents only one block and treatment was affected by a calibration 

error. The Dipel block was probably treated with about 8 BIU's rather than 
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the intended 12 BIU's. 

In summary, the 1985 project was generally a success despite poor spray 
weather. Inconsistency with Bt remains a problem, especially in high 

population areas. The number of block failures with Bt remains high enough to 
cause concern. Spruce protection was less of a problem in 1985 largely due to 

lower budworm and coneworm populations on spruce. Split Bt applications were 
disappointing but, should be retested in 1986. Matacil was comparable in 

efficacy with Zectran and Thuricide in 1985. High dosages of Bt and Zectran 
applied late proved ineffective on budworm. Finally, no difference in 
efficacy of Bt products can be demonstrated due to an application failure on 
the Dipel block. 
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PRELIMINARY FORECAST OF SPRUCE BUDWORM CONDITIONS IN MAINE FOR 1986 

Prepared By 

Henry Trial, Jr. 

November 14, 1985 

Surveys conducted in Maine to forecast budworm conditions for the follow 

ing season include an aerial survey of current defoliation, a ground tree 

condition evaluation, a population prediction survey and an aerial tree 

condition survey. Data gathered from these surveys in 1985 were used to 

establish a hazard rating for 1986. In early November these data were used 

to produce maps of current defoliation, predicted population, and hazard. 

Current Defoliation Surveys - Aerial and Ground 

The aerial defoliation survey is based primarily on "browning" of current 

foliage and was conducted in July. In 1985 conditions necessary to map 

"browning" were poor due to initially low defoliation combined with heavy 

rains and high winds in June and July. Vigorous growth of host shoots further 

masked "browning". Due to the poor aerial conditions, the defoliation survey 

was supplemented with ground evaluations. 

The 1985 survey results (Figure 1) showed very heavy "browning" in 

the southeast (southern Hancock and Washington Counties). Spots of heavy 

defoliation were also recorded in portions of west-central Maine. Defoliation 

was low or moderate in the remainder of the infested area. 

The area with moderate to severe defoliation was 1.2 million acres 

in 1985 which was a substantial reduction from the 2.0 million acres mapped 
in 1985. 

Population Prediction Survey 

The 1986 population prediction survey was completed in early November. 

The entire survey was conducted using the overwintering larval (L-II) survey 

method. 

Evaluations of 1986 data show (Figure 2) sharp reductions in population 

compared to already low 1985 levels. Populations predicted for 1986 are 

the lowest recorded for Maine since 1970. Areas of high and extreme population 

are restricted to the southeast and a few spots near Big Ten Township in 

west-central Maine. Even in the southeast, most spray blocks have predicted 

populations lower than 1985 levels; many in the moderate category. 

The 1986 prediction will probably be 0.6 million acres of high to extreme 

population compared to 1.5 million acres in 1985. 
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FIGURE 1. 

^} „ 1985 DEFOLIATION MAP 
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Hazard Forecast 

ment in iJ2 * ?Jll 1°"' Predicted Population for 1986, and host improve-
Zr iS* lu 8t h3V! resulted in vascly improved hazard conditions 
Thl I f K6 rJ° ty °f the infested area is "°« in low or moderate hazard. 
The area of high to extreme hazard will be reduced in 1986 to 1.3 million 
acres compared to 3.5 million acres in 1985. Areas of residual high and 
extreme hazard are shown in Figure 3. 

Host Mortality 

Mortality surveys are not complete, but significant increases are 
not expected. Some additional mortality may occur in untreated portions 
of the southeast due to heavy 1985 defoliation. 

Treatment Forecast For 1986 

A treatment area of less than 35,000 acres is expected for 1986. Nearly 
all of this area should be in the southeast. 
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FIGURE 3. 

1985 HAZARD SUMMARY 
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SPRUCE BUDWORM CONDITIONS IN THE UNITED STATES 
1985 

SPRUCE BUDWORM 

Choristoneura fumiferana (Clemens) 

LAKE STATES 

There was a marked decrease in defoliation in Minnesota, Michigan, and 
Wisconsin. Overall, 205,950 ha, slightly less than one-half the spruce-fir 
type in these States, are infested. In Minnesota, topkill and mortality is 
expected to continue on State and Private lands, but is expected to deoline on 
the Superior and Chequamegon National Forests in 1986. 

The State of Michigan treated 801 ha with the biological B.t.. (Dipel 8L). The •»* 
project was considered a success with foliage protection ranging from 30-60 
percent live foliage remaining. The project cost per ha was $35.58. 

NEW ENGLAND STATES 

MAINE "1 

The Maine Forest Service will present their budworm status for 1985. On 
Indian Lands in Maine, the Passamaquoddy Tribe treated 2,728 ha with Dipel 6L "*! 
undiluted at 30 BlU/ha. Although there was a reduction in population levels. 
the budworm in general seems to be declining in untreated areas as well. No 
projects are planned for either Penobscot or Passamaquoddy lands in 1986. 

VERMONT 

For the second year in a row, no defoliation was detectable compared to 
72,125 ha in 1983. Tree mortality has also declined markedly to 1,214 ha in 
1985 versus 18,799 ha in 1984. This is due in part to an accelerated salvage 
program since 1983. Male moth catches in 1985 are also down from the previous ^ 
year. 

NEW HAMPSHIRE ""! 

No defoliation was visible in 1985 compared to 405 ha in 1984. In general, 
moth oatches have been low. No additional tree mortality has been recorded H 
since last year. 

Comments by Peter W. Orr, Assistant Director, Northeastern Area, State'and" 
Private Forestry, Broomall, PA at the Thirteenth Annual Pest Control Forum, 
Ottawa, Ontario, November 21, 1985. 
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WESTERN SPRUCE BUDWORH 

Chorlstoneura spp. 

NORTHERN REGION 

Defoliation of Douglas-fir and true firs throughout Montana and northern Idaho 
increased from 937,667 ha in 1984 to 1,099,627 ha in 1985. This represents 
the fourth year with regionwide defoliation over 900,000 ha. The buildup 
during 1985 may have been influenced by above average warm and dry weather 
during June and July. In Montana, where the most persistent outbreaks occur, 

the defoliated area increased by almost 180,000 ha. In northern Idaho, 
budworm populations continue to increase following several years inactivity. 

With only a few exceptions, defoliation increased throughout the host type in 

Montana. Statewide, 911,039 ha were damaged in 1984 and 1,083,202 ha in 
1985. The most notable increase occurred on the Flathead National Forest and 
adjacent Flathead Indian Reservation Lands where defoliation went from 703 ha 
in 1984 to nearly 17,000 ha during 1985. This represents the second largest 
area damaged since 1977 on the Flatbead. The largest change occurred on the 

Helena National Forest (234,455 ha to 306,596 ha) and Bureau of Land 
Management Lands east of Missoula, Montana (9,407 ha to 75,065 ha). Small 
decreases were reported on the Lolo, Beaverbead, and Custer National Forests. 

Defoliation had gone unreported for several years in northern Idaho until 1984 
when 185 ha were found on the Nezperce National Forest. This area increased 
to 808 ha in 1985. This added increase and establishment of the population 

may indicate a possible return to the outbreak conditions of the early 

1970's. During its peak in 1974, over 800,000 ha were defoliated. 

No suppression projects were conducted in 1985. 

ROCKY MOUNTAIN 

Defoliation in Region 2 decreased slightly this year to about 833,000 ha. 
Intensity of feeding remained about the same in Wyoming as last year. Rapid 

shoot elongation in Colorado masked a significant portion of the larval 

feeding damage this year. Private landowners continued their spray efforts in 

mountain communities along the Front Range spraying about 4,000 ha. Carbaryl 

or Bt were the insecticides used. 

The population deoline is expected to continue in 1986. Two National Forests 

(Pike-San Isabel and the Grand Mesa, Uncompahgre and Gunnison) are preparing 
Environmental Assessments for the control of the western spruce budworm in a 

campground and ski area. Both analyses involve vegetation management as a 

component of the treatment. 

As the mountain pine beetle outbreak on the PiKe-San Isabel National Forest 

continues to decline, foresters are considering treatment of understory 
residual Douglas-fir stands to control increasing spruce budworm populations. 
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Stand prescriptions are being prepared to harvest affected Douglas-fir timber n 
beginning in 1986. This area will be used as an example to demonstrate 
silvioultural practices which minimize western spruce budworm damages. Many 
of these practices were learned from the CANUSA Program. 

SOUTHWESTERN REGION 

The western spruce budworm continued to cause significant defoliation of ^ 
Douglas-fir, true fir, and spruce throughout New Mexico and Arizona. Light to 
moderate defoliation was detected on 186,000 ha compared to 280,000 ha in 
1984. ^ 

In northern New Mexico, extensive defoliation ocourred on the Carson, Santa 
Fe, and Cibola National Forests and adjoining lands, including the Taos Pueblo 
Indian Reservation. Elsewhere, defoliation consisted of small, isolated "1 
pockets on the Lincoln and Gila National Forests in southern New Mexico. 

In Arizona, visible defoliation occurred on the Kaibab National Forest and in «i 
the Grand Canyon National Park. New areas of defoliation were detected on the 
Apache-Sitgreaves National Forest. This is the first report of budworm 
defoliation on the Apache-Sitgreaves National Forest in recent times. 

During May and June 1985, a western spruce budworm suppression project was 
conducted on the Carson National Forest and adjacent private lands. A total 
of 10,352 ha of infested host type were aerially sprayed with Bacillus „. 

thuringiensis (Bt). 7,160 ha of Forest Service lands were sprayed with < 
Thuricide 48 LV, while 3,192 ha of private land were sprayed with Dipel 8 L. 
In addition to these aerial treatments, 11 campgrounds on the Carson National 
Forest were also sprayed using ground applications of Bt (Dipel 4L). m 

INTERMOUNTAIN REGION 

In southern Idaho and western Wyoming, Douglas-fir, grand fir, and alpine fir 
were defoliated on 1.1 million ha in 1985 compared to 0.8 million ha in 1984, 
Acreage of defoliated trees increased on the Boise, Caribou, Challis, Payette, ^ 
and Sawtooth National Forests in Idaho and on the Bridger-Teton National 
Forest in Wyoming. Infested areas on the Salmon and Targhee National Forests 
in Idaho remained static. 

Likewise a general increase in defoliation intensity was detected. On all 

but the Salmon and Bridger-Teton National Forests, the area of moderate to 
heavy defoliation increased over 1984 levels. 

Conifers on approximately 35,614 ha were defoliated in 1985, compared to 
55,444 ha in 1984. The intensity of defoliation was less severe on all 
forests except the Wasatch-Cache National Forest. ra 
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PACIFIC SOPTHWEST REGION 

A western budworm, Choriatoneura carnana californloa Powell continued to 
damage Douglas-fir on 53,000 ha in Trinity and Shasta Counties in northern 
California. However, treatment with Baoillus thuringienaia and a hard cold, 
spring rain reduced damage dramatically from that sustained in 1984. Private 
landowners in cooperation with the California Department of Forestry treated 
36 000 ha with Bactospeine. Poatspray population counts show that no 
treatment will be necessary in 1986. The California Department of Forestry 
officials stated that direct project apray oosta were $11.07 ha. 

The Modoc budworm, Choriatoneura retiniana (Wlsm.) defoliated 20,000 ha of 
white fir in Modoo County. Much of the defoliation oocurred at elevations 

between 900 and 1,600 meters. 

PACIFIC NORTHWEST REGION 

Defoliation increased from 1.3 million ha in 1984 to 1.6 million ha in 1985. 
Major increaaes were on the Deachute3 and Mt. Hood National Foresta and the 
Warm Springa Indian Reaervation in Oregon. In Washington, major increases 

oocurred on the Okanogan and Wenatchee National Foresta. Both topleill and 
tree mortality is occurring over larger areas than experienced during past 
outbreaks. Spraying is being considered in 1986, however, the deoision will 
not be final until the environmental analysis has been completed. 

ALASKA REGION 

No visible damage was observed during the 1985 aerial insect detection 
survey. However, spruce budworm feeding waa observed over approximately 809 
ha of white spruce in the vicinity of Kenny Lake in Central Alaska. Ground 
surveys were used to detect budworm damage occurring on white spruce in 
residential and park areas of Anchorage, Alaska. This species is considered 

to be C. orae. 

Pheromone trapping was used once again to help delineate the budworm species 

in Alaska. Thia will be continued in 1986. 
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TaDle 1.—Summary of 1985 Spruce Budworm Defoliation, Cumulative Tree 
Mortality, Suppression, and Forecast of 1986 Infestation 

EASTERN UNITED STATES 
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GYPSY MOTH CONDITIONS IN THE UNITED STATES 

1985 

Cooperative State/OSDA Forest Service gypsy moth suppression projects were 
conducted in Delaware, Maryland, New Jersey, Pennsylvania, Rhode Island, and 
West Virginia. A total of 207,006 ha were treated with chemical or biological 
insecticides. 51 percent of which involved applications of the biological 
insecticide Bacmus thurinfiiensis (B.t.) at 30, 40, or 50 BlU/ha and 49 
percent involved application of ohenioal inseoticides, primarily Dimilin. 

Since 1982, tbe suppression of gypsy moth populations with single applications 
of B.t. and diflubenzuron (Dimilin) have increased while the use of triohlorfon 
<DyTo7) and carbaryl (Sevin) has decreased significantly. Between 1982 and 
1985 a total of 951,284 ha were treated in cooperative gypsy moth suppression 
projects. Of this total, B.t. was applied to 43 percent, Dimilin to 27 
percent, Dylox to 18 percent, and Sevin to 12 percent of the areas treated. 

INSECTICIDE APPLICATIONS - 1982-1985 

Year B^t. Dimilin Dvlox Sevin Total 
" . - - - hectares - - - -

1982 27,266 31,516 170,605 64,909 294,296 
983 192739 18 833 1.942 28,985 242,498 
984 88 42? 102 371 1,649 15,001 207,443 
1985 105lo52 100.165 .=0^ §89. 207.006 

Total 414,378 252,885 174,196 109,784 951,243 

In 1981, the gypsy moth defoliated nearly 5,265,000 ha. Since then, 
populations and associated defoliation have decreased each year until 1985, 
when populations began to rebound in most of the generally infested areas of 

the northeastern United States. 

During the period of declining populations, few problems were encountered with 

the use of B.t. However, with the rebounding populations in 1985, major 
problems were experienced with the use of the biological insecticide. In many 
cases, foliage protection targets were met, but population reduotion and egg 
mass reduction targets were often not achieved. In a few areas, none of the 
targets were met with the application of B.t.. even at any of the higher dosage 
rates. In some areas, populations were so high that effective suppression 

would have required two applications of B.t.., but the States could not apply a 

second application in a timely manner. 

The USDA Forest Service is developing additional guidelines for the application 

of all insecticides and specifically the application of B.t.. for use in the 

1986 suppression projects. 

The area of gypsy moth defoliation doubled throughout the generally infested 
northeastern United States and central Michigan area. In 1984, the insect 
defoliated 404,351 ha. However, in 1985, total defoliation nearly doubled to 
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2. 

692,263 ha. Significant defoliation increases were noted in Connecticut, 
Maryland, Massachusetts, Michigan, and West Virginia. Total defoliation might 
have been significantly greater if severe winter egg mass aortaUty haTnot 
occurred in portions of northwestern Pennsylvania 2d western Maryland! 

iro?^* F°reSt SerViCe auPPressi°° Projects are planned on 
ha of State or privately owned forest lands in 1986, in Delaware 

* "T^3^3 Mi°hiSan New Jersey Pennli id n 
py owned forest lands in 1986, in Delaware 

* "T^3^3' Mi°hiSan« New Jersey' Pennsylvania ihode Island, 
, and West Virginia. In addition, about 10,125 ha of federal 

suppression projeots are planned on the Allegheny National Forest in 
Pennsylvania and on 10,125 ha of the Seneca Indian Reservation in New York. 

Cooperative State/USDA Animal and Plant Inspection Service eradication projects 

Ten™/6™ J°2dU^6d iD the Stat63 °f Indiana' UliaolB, Minnesota?oJegon7 Tennessee, and Washington. Of particular significance, was a project in 
Tennessee involving 17,415 ha treated twice with Dimilin and oL in Oregon on 
thlltJ? t^ated ?*? three aPPlioations of B.t. Based on data from ma?e moth 
trappings, the project in Tennessee was extremely successful. The Oregon 
project was also very successful in reducing the overall size of the infested 

137 

In 1986, eradication projeots are being planned in Oregon, Washington, and 
Minnesota. One block of 48,600 ha and several smaller blocks totalling 2,835 
ha will oe treated in Oregon. In Washington, 203 ha will be treated near 
Taooma. Less than 41 ha will be treated in Minnesota. 

T 



TABLE 1. SUMMARY OF BYPSY NTH DEFOLIATION BY STATE, 1977-1985 IK HECTARES. 

STATE 1977 1978 1979 1980 1981 19B2 1983 1984 1985 

TABLE 2. 6YPSY BOTH SUPPRESSION BY STATE, 1977-1985 IN HECTARES. 

STATE 1977 1978 1979 1980 1981 1982 1983 1984 19B5 

tiiifcJ 

1 

Allegheny N.F. treated 4,241 ha. in 1985. This is the first year that National 

Forest lands Mere treated for gypsy loth control. Hectares included in PA's 

suppression figure. 
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Outbreak Status 1985 

Spruce budworm infestations in 1985 developed much as predicted 

by egg-mass surveys carried out in the fall of 1984. There were large 

increases in the area of moderate-to-severe defoliation in the north 

central and northwestern parts of the province and significant decreases 

were evident in northeastern and southern Ontario (Fig. 1). Over all, 

the area of moderate-to-severe defoliation increased from 8,747,852 ha 

in 1984 to 12,332,365 ha in 1985 (Table 1). 

As indicated in Table 1, most of the increase occurred in the 

North Central and Northwestern administrative regions. The western 

section of the northeastern Ontario outbreak in the Hearst and Wawa 

districts spread and merged with the northwestern Ontario outbreak 

which, in turn, spread and coalesced to form a single huge infestation 

stretching from the Michipicoten-Hearst areas of the Wawa and Hearst 

districts west to the Manitoba border (Fig. 1). This infestation, 

12,175,220 ha in area, occupied all or part of the following districts: 

Dryden, Kenora, Fort Frances, Ignace, Sioux Lookout, Atikokan, Geraldton, 

Nipigon, Thunder Bay, Terrace Bay, Hearst and Wawa (Table 1). 

In the remainder of northeastern Ontario, populations continued 

to decline, with one large pocket and numerous smaller pockets of 

moderate-to-severe defoliation persisting. The large infestation was 

located in the northern part of the Sudbury District with small exten 

sions in adjacent parts of the Gogama and Espanola districts. In all, 

113,380 ha were affected. In the remainder of the Sudbury District a 

small pocket south of the infestation described above, along with four 

other pockets north of Wanapitei Lake, encompassed 5,930 ha. Other 

infestations in the Gogama District consisted of four small patches 

totalling 1,555 ha along the east side of the District. Approximately 

20,300 ha of moderate-to-severe defoliation in 18 small pockets were 

mapped in North Bay District, along with a single infestation of 245 

ha in Temagami District. The infestation, some 80,000 ha in area, 

which occurred north and south of Lake Abitibi in the Cochrane and 

Kirkland Lake districts in 1984, declined to nine small patches (five 

in Cochrane District and four in Kirkland Lake District) totalling 1,725 

ha. Similarly, the large infestation in the Ranger Lake area of Sault 

Ste. Marie District, which totalled 25,000 ha in 1984, broke up into 

nine scattered pockets with a total area of 7,875 ha. 

There was some resurgence of budworm populations in the Chapleau 

District, which has been free of moderate-to-severe defoliation for 

several years. An infestation of some 5,435 ha was mapped south of 

Windermere Lake in Cosens, Peters and Druillettes townships. Two 

smaller infestations with a total area of about 400 ha occurred north 

of the larger pocket. 

In southern Ontario, 16 small patches of mainly moderate defoli 

ation were detected in the Bracebridge and Algonquin Park districts. 

The area affected by these infestations was approximately 1,500 ha, 

a dramatic decrease from 72,840 ha in 1984. This probably represents 

the collapse of the southern Ontario infestation. 



PROVINCIAL ADMINISTRATIVE 
REGIONS AND OISTRICTS 

REGIONS: 

1. NORTHWESTERN 

2. NORTH CENTRAL 

3. NORTHERN 

4. NORTHEASTERN 

5. ALGONQUIN 

6. EASTERN 

7. CENTRAL 

8. SOUTHWESTERN 

FIGURE 1 

1985 

SPRUCE BUDWORM 

MODERATE-TO-SEVERE 

DEFOLIATION HOR • 

12,332,365 HA 

Kilsatlrn 

SO WO 100 

ro 

t 

Forest Insect and Disease Survey 

Great Lakes Forestry Centre 



Table 1. 
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Gross area (ha) of moderate-to-severe defoliation (current) in Ontario 

by spruce budworm from 1983 to 1985. 
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In 1985, the area of budworm-associated tree mortality increased 
by some 420,000 ha to a total of 13, 936,000 ha (Table 2, Figure2). As 

expected, most of this increase occurred in the Northwestern (+137,000 

ha) and North Central (+270,000) ha regions. The largest single increase 
occurred in Thunder Bay District where an additional 192,000 ha of tree 
mortality was mapped. In Fort Frances District, an additional 110,000 
ha of tree mortality was detected, while in Dryden and Kenora districts, 
budworm-associated tree mortality was observed for the first time over 

some 27,000 ha. Slight increases totalling 12,000 ha were observed in 

Hearst and Wawa districts in the Northern and Northeastern regions, 

respectively. No changes were detected in southern Ontario. 

Table 2. Comparison of the area of budworm-associated tree mortality 
in Ontario in 1984 and 1985. 

Gross area of budworm-associated tree 

mortality (000,000 ha) 

OMNR ~~~ 

Region 1984 1985 Change 

Northwestern 

North Central 

Northern 

Northeastern 

Southern 

TOTAL 13.516 13.936 +0.420 

Forecasts 1986 

A total of 506 locations were sampled during the 1985 spruce 

budwonn egg-mass survey (Table 3). Analysis of the results indicates 

that, overall, a decline in egg-mass densities of approximately 57% 

occurred compared to 1984 levels. Lower egg-mass counts were recorded 

in 1985 in all districts sampled except Kenora District where an in 
crease of 25% was recorded. The above notwithstanding, populations 

within the major outbreak area in the province, which stretches from 
the Wawa-Hearst area westward to the Manitoba/Ontario border, remain 

sufficiently high to cause moderate-to-severe defoliation in 1986 
throughout most of the area infested in 1985. Indeed, there may be 

some expansion along the northern edge of the infestation in the form 
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of scattered, isolated pockets of defoliation between the Werner Lake 

area on the Manitoba border eastward to the town of Hearst. At the 

same time, there will probably be some lessening in the severity of 

defoliation, particularly in older parts of the infestation. The 

decline is likely the result of cool, wet, windy weather during the 
oviposition period and probably represents a temporary relapse in 

budworm populations rather than a longer term decline. 

In the remainder of northern Ontario, east of Hearst-Wawa, 

where infestations have been declining for several years, egg-mass 

densities were reduced considerably and only a few isolated pockets 

of moderate-to-severe defoliation are expected in the Chapleau, Cochrane 

and North Bay districts in 1986. Egg-mass counts in southern Ontario 

have declined to very low levels and no defoliation of any consequence 
is expected next year. 

Table 3. Comparison of spruce budworm average egg-mass densities in 

Ontario in 1984 and .1985. 

Average egg-mass density/9.29m2 
OMNR No. of of ..f.n.1.ta&e 

Region Locations 1984 1985 % Change 

Northwestern 108 691 ' 414 -40 
North Central 113 944 356 -62 

Northern 69 433 161 -63 

Northeastern 48 337 44 -87 

Southern Ontario* 27 33 5 -85 

OVERALL 365 625 269 -57 

*Southern Ontario includes the Algonquin, Eastern, Central and South 

western regions. 

Results of Spraying Operations 

In 1985, the Ontario Ministry of Natural Resources (OMNR) 

aerially sprayed some 29,370 ha of forest in Hearst, Thunder Bay and 

Fort Frances districts to protect foliage from the spruce budworm. 

Both commerical (26,290 ha) and high value (3,080 ha) forests were 

included in this year's program (Table 4). All areas received a 

single application of the bacterial insecticide Bacillus thuringiensis 
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(B.t.). Approximately 83% of the area was treated with Dipel 132 

at 20 and 30 BIU's and the remaining 17% was treated with Thuricide 

48LV at 20 BIU's. Both helicopters and fixed-wing aircraft were used. 

Spraying began on May 31 in Fort Frances District and was completed 

on June 20 in Thunder Bay District. In many cases poor weather and 

technical problems delayed treatment and consequently reduced the 

effectiveness of this year's program. 

Results of the 1985 aerial spraying program are presented in 

the following tables and figures. 

Table 4. Spruce budworm: Aerial spraying program in Ontario, 1985. 

*Area treated was actually in Dryden District but is administered by 

Fort Frances District. 

Hearst District: The 1985 spruce budworm aerial spraying program in 

Hearst District was essentially a repeat of the protection program 

conducted in 1984. A total of 5,013 ha were treated with a single 

application of Thuricide 48LV at the rate of 20 BIU/1.6L/ha. Both 

commercial (2,874 ha) and high value (2,139 ha) forests, including 

plantations, provincial parks and wildlife habitat were sprayed between 

June 14-17. In terms of larval and host development, most blocks were 

ready to be treated a week to 10 days before this, but weather conditions 

-wind and rain-confined spray aircraft to the ground (Table 5). This 

delay in treatment undoubtedly reduced the effectiveness of the protec 

tion program. Results of the high value and commercial spray programs 

are presented in Tables 6 and 7. 

Thunder Bay District: In 1985, 0MNR treated a total of 19,057 ha in 

Thunder Bay District with a variety of B.t. formulations (Table 8). 
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Table 5. Spruce budworm larval development in Hearst District, 1985. 

Larval Instar (%) 

Location 

Nagagamisis Provincial Park May 30 

Rogers Twp 
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Table 6. Population reduction and foliage protection attributable to a 

single application of Thuricide 48LV (20 BIU/1.6L/ha) in high 

value stands in Hearst District, 1985. 

Location 

Prespray Population 1985 

Tree larvae per reduction due to defoliation 

species 46 cm tip treatment (%) (%) 

Nagagamisis Provincial Park 

Checks 

Nagagamisis Provincial Park 

Checks 

Fushimi Provincial Park 

Checks 

Chelsea Twp 

Checks 

Rogers Twp* 

Checks 

Rogers Twp* 

Checks 

*Pooled data 
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Table 7. Population reduction and foliage protection attributable to a single 

application of Thuricide 48LV (20 BIU/1.6L/ha) in commercial stands 

in Hearst District, 1985. 

Block 

Prespray Population 1985 

Tree larvae per reduction due to defoliation 

species 46 cm tip treatment (%) (%) 

13 

Checks 

13 

Checks 

14 

Checks 

14 

Checks 

18 

Checks 

18 

Checks 
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Some 18,116 ha of commercial forest and 941 ha of high value forest 

were sprayed (single application) between June 5-20. Insect and host 

development data collected throughout the district indicated that the 

treatments would have been most effective if started during the last 

week of May in the south and the first week of June in the north 

(Table 9). However, as in the Hearst District program, weather and 

technical problems delayed the start of operations and often interrupted 

the program once it had started. 

The 941 ha of high value forest treated in the 1985 spray 

program included white spruce plantations, seed production areas and a 

provincial park. Twenty-three locations were treated between June 5-14 

when budworm larvae were in the fourth to sixth instar. In some areas 

considerable defoliation had occurred prior to treatment and, conse 

quently, the results of this program are generally poor in terms of 

foliage protection (Fig. 3). 

Blocks of commercial forest ranging in size from 5 ha to 5,800 ha, 

and totalling 18,116 ha, were treated between June 8-20. Stands in the 

Muskeg Lake and Cowan Lake areas were treated with Dipel 132 at 20 BIU's 

per ha while the rest of the coramerical stands received 30 BIU's per ha. 

Results of this program are summarized in Table 10. Delays, similar to 

those affecting the high value program, were encountered with the 

commercial program and undoubtedly reduced the effectiveness of these 

treatments. 

Table 8. Spruce budworm: Summary of aerial treatments in Thunder Bay 

District in 1985. 

Treatment Dosage Area (ha) 

High Value Program 

Dipel 132 20 BIU/1.6L.ha 621 

Dipel 132 20 BIU/3.1L/ha 179 

Dipel 132 30 BIU/2.4L/ha 50 

Dipel 176 20 BIU/1.2L/ha 54 

Dipel 176 30 BIU/1.8L.ha 37 

941 

Commercial Forest Program 

Dipel 132 20 BIU/1.6L/ha 10,233 

Dipel 132 30 BIU/2.4L/ha 7,883 

18,116 
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Table 9. Spruce budworm larval development in Thunder Bay District, 
1985. 

*Information provided by V. Nealis, Great Lakes Forestry Centre 
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Figure 3. Spruce budworm: Foliage protection in white spruce 

high value areas in Thunder Bay District, 1985. 



- 14 -

Table 10. Population reduction and foliage protection attributable to a single 

application of B.t. on commercial forests in Thunder Bay District, 

1985. 
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Fort Frances District: A total of 5,300 ha of commercial forest were 

aerially sprayed by OMNR in the Northwestern Region in 1985. The area 

involved near Kaoskauta Lake, actually lies with Dryden District, but 

is administered by Fort Frances District. The area was treated with a 

single application of Dipel 132 (20 BIU/1.6L/ha) between May 31-June 7. 

This program was somewhat different than the other spraying operations 

discussed in this report in that the objective in this area was to 

protect the black spruce component. Therefore, treatment was delayed 

to allow time for development of the black spruce foliage. Budworm 

larvae were predominantly in the fourth instar at the time of treatment 

(Table 11). 

Results of the Fort Frances aerial spraying program are presented 

in Figure 4. Budworm populations on black spruce were generally lower 

than forecast and little defoliation was observed even in the check plots, 

The treatment was effective in protecting balsam fir and white spruce 

foliage. 

Table 11. Spruce budworm larval development at Kaoskauta Lake, Dryden 

District, 1985. 

Larval instar (%) 

Date species II III IV V VI 

May 15 

May 27 

May 30 

June 1 
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Figure 4. Spruce budworm: Foliage protection in commercial 

stands in Dryden District treated with a single 

application of Dipel 132 (20 BIU/1.6L/ha), 1985. 
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Outbreak Status 1985 

In 1985, for the second consecutive year, infestations of the jack 

pine budworm increased- dramatically in Ontario. The overall area of 

moderate-to-severe defoliation now stands at 3,660,069 ha, a three-fold 

increase compared to the 1,150,158 ha in 1984. Infestations occurred 

in the four northern and Algonquin regions (Fig.l, Table 1). 

In northeastern Ontario, defoliation increased from 600,815 ha in 

1984 to 1,842,811 ha in 1985. The main body of infestation occupied 

large areas in Chapleau and Gogama districts in the Northern Region and 

Sudbury, Espanola and Blind River districts in the Northeastern Region. 

Small extensions were also mapped in Kirkland Lake District in the 

Northern Region and North Bay, Temagami and Sault Ste. Marie districts 

in the Northeastern Region. Numerous smaller infestations were mapped 

around the main body of infestation. In the Algonquin Region, infes 

tations on the east shore of Georgian Bay in Parry Sound District in 

creased from 25,397 ha in 1984 to 54,034 ha this year. 

In northwestern Ontario, the largest infestation occurred along 

the Ontario/Manitoba border in Kenora and Red Lake districts in the 

Northwestern Region. In this area, an infestation that encompassed 

about 139,000 ha in Red Lake District in 1984 increased ten-fold to 

1,389,610 ha this year. A large infestation of 90,815 ha straddled 

the intersection of the Fort Frances, Dryden and Ignace districts in 

the Northwestern Region and Atikokan District in the North Central 

Region. A number of smaller pockets of defoliation totalling 15,569 

ha were found in the Kenora, Fort Frances and Atikokan districts. 

Infestations in the North Central Region declined from 370,568 ha in 

1984 to 285,406 ha this year. Most of the decline occurred in the 

southern Atikokan District, however, a sizeable infestation totalling 

198,769 ha remained in the central part of Quetico Park. In Thunder 

Bay District, 22 small pockets of defoliation were mapped totalling 

6,783 ha, a decrease of about 28,000 ha from 1984. 

Forecasts 1986 

In 1985, some 377 locations were sampled for jack pine budworm 

egg-masses. Analysis of the results for 172 locations sampled in 1984 

and 1985 shows an overall decline of 59% in egg-mass densities if 

sprayed locations are included (Table 2). 

In northwestern Ontario, despite the decline in egg-mass densities 

of some 61%, moderate-to-severe defoliation is expected to persist with 

in the 1985 infestation in Red Lake, Kenora, Fort Frances, Dryden and 

Ignace districts in the Northwestern Region and the northwest Atikokan 

District in the North Central Region. The potential exists for the 

expansion and consolidation of these infestations into a single, huge 

area of moderate-to-severe defoliation stretching from the northwest 
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Table 1. Gross area (ha) of moderate-to-severe defoliation (current) by 

the jack pine budworm from 1983 to 1985. 
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Atikokan District west through the Ignace, Fort Frances and Kenora 

districts to the Manitoba border and north to the Trout Lake area 

of Red Lake District. Elsewhere in northwestern Ontario, infestations 

are expected to decline in the central Atikokan District and the 

southwestern Thunder Bay District although small, scattered pockets 

of light and occasionally moderate-to-severe damage may persist in 

some areas. 

In northeastern Ontario, populations are expected to decline 

considerably in the Northern and Northeastern regions and in Parry 

Sound District in the Algonquin Region. Indeed, it is possible, that 

a population collapse could occur over extensive areas in 1986. Pop 

ulations should remain moderately high in parts of Espanola, Sudbury 

and Blind River districts, although the extent of area affected and 

the severity of defoliation will be reduced from 1985 levels. Some 

pockets of moderate-to-severe defoliation will persist in Chapleau and 

Gogama districts, while populations will decline sharply and will 

probably collapse in Kirkland Lake and Parry Sound districts. 

Table 2. Comparison of jack pine budworm egg-mass densities in Ontario 

in 1984 and 1985 (based on six 61 cm jack pine branch tips at 

each location). 

*includes 25 locations sprayed in 1985. 

**Southern Ontario includes Algonquin and Central regions. 

Results of Spraying Operations 

In 1985, the Ontario Ministry of Natural Resources aerially 

sprayed approximately 221,000 ha of jack pine forest in the Northern 
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and Northeastern regions in order to prevent or minimize feeding damage 

by the jack pine budworm (Table 3). Six districts - Blind River, 

Espanola, Sudbury, Chapleau, Gogama and Kirkland Lake - were involved 

in this program, the largest ever carried out against a forest pest in 

Ontario. Operationally, some 220,000 ha were treated with a single 

application of Dipel 132 or Thuricide 48LV (Table 4). These formu 

lations of the biological insecticide Bacillus thuxing-Censis (B.t.) 

were used under a temporary registration issued by Agriculture Canada 

for the 1985 season. An experimental program involving four B.t. formu 

lations, Dipel 132, Dipel 176, Thuricide 48LV and Thuricide 6ALV, was 

conducted in Noble Township, Gogama District, in late June. Various 

dosages (10-30 BlU's/ha) and volumes (neat and 1:1 dilutions) of these 

formulations were applied over approximately 840 ha of jack pine forest. 

Early spring temperatures were slightly above normal in north 

eastern Ontario in 1985, but by late spring the situation had reversed 

and conditions remained generally cooler and wetter than normal through 

out the rest of the summer. Jack pine budworm emergence occurred in 

late May in both the Northern and Northeastern regions. Insect (Table 5) 

and host development were monitored at several locations throughout the 

infestation. The decision to begin spraying in the south was made on 

June 17 and in the north on June 23. However, spraying did not begin 

until June 20 (in the south) because of weather delays and the program 

was completed by July 2. 

Some 416 plots (10 trees per plot) were established to assess the 

effectiveness of the 1985 jack pine budworm spray program. Pre- and 

post-spray larval densities were determined from 60 cm branch tips cut 

from the mid-crown of each tree. Defoliation estimates were obtained 

from treated and untreated (check) plots upon cessation of feeding by 

the insects in July. Results of the operational spray program are 

summarized and presented in Figures 2 to 4 while results of the 

experimental program are found in Table 6. 

Two B.t. formulations, Dipel 132 and Thuricide 48LV were used 

extensively in the 1985 operational spray program. Both were applied 

at the rate of 20 BIU/1.6L/ha with the exception of several spray 

blocks in Sudbury District that were treated with Dipel 132 at 

20 BIU/3.2L/ha. 

In Figure 2 individual plot data have been pooled in order to 

compare the overall efficacy of the two major B.t. treatments to each 

other and to untreated checks. In each of the pre-spray larval popu 

lation classes the two B.t. treatments were comparable in their 

performance and both were effective in limiting defoliation. Similar 

results were obtained in the areas treated with Dipel 132 at 

20 BIU/3.2L/ha (Fig. 3). In Figure 4 defoliation rates in check 

plots and sprayed plots are presented at increasing pre-spray 

population levels. In each case, defoliation levels were 40% to 50% 

lower in the treated plots than in the check plots. In fact, defoli 

ation levels were kept below 30% in nearly two-thirds of the spray 

plots whereas nine out of ten check plots had defoliation levels 

greater than 30%. 
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A small experimental program was conducted in Noble Township, 

Gogama District, involving six additional B.t. treatments (Table 5). 

The three Dipel treatments were applied on June 27 and 28 and the 

three Thuricide treatments on June 30. Results of these treatments 

are presented in Table 7. Greater foliage protection might have been 

afforded these blocks if they had been treated several days earlier. 

However, logistical problems resulted in delays and varying levels 
of defoliation occurred prior to treatment. This may help explain 

the somewhat poorer foliage protection observed in the Thuricide 

spray blocks that were treated later than the Dipel blocks. Different 

dosages (10, 20 and 30 BIU's) of the two Thuricide products were tested, 
but pre-spray larval populations were too variable to draw any valid 
conclusions. 
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Table 3. Area treated in each district involved with the 1985 jack 

pine budworm aerial spraying program in Ontario. 

Area 

Region District treated (ha) 

Operational 

Northeastern Blind River 54,000 

Espanola 77,000 

Sudbury 11,000 

Total 142,000 

Northern Chapleau 34,000 

Gogama 29,000 

Kirkland Lake 15,000 

Total 78,000 

Experimental 

Northern Gogama 840 

Overall 220,840 

Table 4. Materials used operationally in the 1985 jack pine budworm 
aerial spraying program in Ontario. 

Material Dosage Districts 

Dipel 132 20 BIU/1.6L/ha Blind River 

Espanola 

Sudbury 

Dipel 132 20 BIU/3.2L/ha Sudbury 

Thuricide 48LV 20 BIU/1.6L/ha Chapleau 

Gogama 

Kirkland Lake 

Espanola 
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Table 5. Jack pine budworm: Larval development on jack pine host in 

northeastern Ontario in 1985: Data pooled from several 

locations. 



- 9 -

100-. 

90. 

80. 

70. 

60. 

I 50. 

£ 40. 
UJ 

O 

30. 

20. 

10. 

1-10 11-20 21 - 30 31 - 40 

PRE-SPRAY LARVAE PER 60 CM BRANCH 

41 + 

CO CO B 

£ 2 

CO 

o 

CO 

5 s 

Figure 2. Jack pine budwonn: Foliage protection attributable 

to the operational spraying of Dipel 132 and Thuricide 

A8LV in northeastern Ontario, 1985 
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Figure 3. Jack pine budworm: Foliage protection 

attributable to operational application of 
Dipel 132 (20 BIU/3.2L/ha) in Sudbury 

District, Ontario, in 1985. 



- 11 -

100 

£ £ 

1-10 11-20 21-30 31-40 41 + 

PRE-SPRAY LARVAE PER 60 CM BRANCH 

Figure 4. Jack pine budworm: Foliage protection 

attributable to the operational spraying 

of Bacillus thuringiensis in northeastern 
Ontario in 1985. 



Table 6. Jack pine budworra: Results of experimental applications of Bacillus thuringiensis in 

Noble Township, Gogama District, in 1985. 



GYPSY MOTH IN ONTARIO, 19851 

- Outbreak Status 1985 

- Results of Spraying Operations, 1985 

by 

J.H. Meating2, G.M. Howse2 and B.H. McGauley3 

1Report prepared for the Annual Pest Control 
Forum, Ottawa, November 19-21, 1985. 

2Agriculture Canada, Canadian Forestry Service, 

Great Lakes Forestry Centre, Sault Ste. Marie, 

Ontario. 

'Ontario Ministry of Natural Resources, Pest 

Control Section, Maple, Ontario. 

saknight
Typewritten Text



Outbreak Status 1985 

The area infested by the gypsy moth increased dramatically in 

1985 for the third consecutive year to a total of 246,342 ha (Table 1). 

As in previous years, the bulk of the infestation was located in the 

central Tweed and eastern Napanee districts with a number of extenstions 

in theCarleton Place, Brockville and Napanee districts (Fig. 1) (Table 

2). Within this infestation some 211,743 ha of moderate-to-severe 

defoliation were mapped. Three other sizeable infestations were also 

mapped as follows: south of Lingham Lake and Mount Moriah in Grims-

thorpe, Anglesea and Elziver townships in the Tweed District (20,177 

ha), east of Marmora in Madoc and Marmora townships, Tweed District 

(6,643 ha), and in the Jones Falls-Morton area of Brockville District 

(1,323 ha). Numerous smaller pockets were mapped in the following 

districts: Tweed, 26 pockets, 4,131 ha; Brockville, 9 pockets, 714 ha; 

Napanee, 2 pockets, 243 ha; Carleton Place, 7 pockets, 1,013 ha. 

This year for the first time moderate-to-severe gypsy moth damage 

was mapped in the southern Algonquin Region. Aerial surveys revealed 

small patches of moderate-to-severe defoliation in hardwood (mainly 

oak) stands in Lyndoch, Griffith, Brougham and Blithfield townships, 

Pembroke District, where a total of 90 ha were affected. In addition, 

a small area of 240 ha suffered moderate-to-severe defoliation south 

west of Oak Lake in Methuen Township, Bancroft District. The same 

infestation extended south into Belmont Township, Lindsay District, of 

the Central Region, where 25 ha.were affected. Elsewhere in the Algon 

quin Region small numbers of larvae were observed on roadside bur oak 

between Havelock and Preneveau in the eastern Lindsay District and 

similarly small numbers were found on the same host in Bonnechere 

Provincial Park and north of Glasgow Station in McNab Township, Pembroke 

District. 

In the Southwestern Region, where egg-laying female moths were 

found near Port Colborne in the Niagara District in 1984, small numbers 

of larvae were recovered in Humberstone Township, and in nearby areas in 

Stamford and Canborough townships. Defoliation was at the trace level 

in all these areas. A single gypsy moth larvae was recovered at Turkey 

Point Provincial Park in Simcoe District. 

For the third consecutive year the FIDS Unit and the OMNR Parks 

Branch carried out a larval trapping program in 67 locations, mainly 

provincial parks and campgrounds in southern Ontario (Fig. 2). The 

larvae were captured at 16 provincial parks in the Eastern Region as 

well as the G. Howard Ferguson Forest Station. These results were 

not unexpected as all these locations were within the area considered 

to be generally infested by the pest. However, larval captures at 

Bonnechere Provincial Park in the Pembroke District and Turkey Point 

Provincial Park in the Simcoe District were significant as this is the 

first time the program has yielded results in the respective Algonquin 
and Southwestern regions. 
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Table, 1. Gypsy moth infestations in the Eastern Region, 1981-1985. 

Year of infestation Gross area (ha) of moderate-to-severe defoliation 

1981 

1982 

1983 

1984 

1985 

1,450 

11,600 

40,954 

80,624 

246,342 

Table 2. Gross area (ha) of moderate-to-severe defoliation by the gypsy 

moth in 1984 and 1985. 

Central Lindsay 25 

TOTAL 80,624 246,342 
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The adult pheromone trapping program was again carried out at 

the same parks in southern Ontario where larval trapping took place as 

well as in a number of other locations (Fig. 3). Two pheromone traps 

were installed at each park, except in highly suspect locations where 

additional traps were installed. Moths were captured at 51 or 67 parks 

compared with 49 of 64 parks trapped in 1984. In addition, high numbers 

of moths were captured at the G. Howard Ferguson Forest Station 

in the Brockville District and the Canadian Forces Base, Petawawa, in 

the Pembroke District. As expected, the highest numbers of moths were 

captured in the Eastern Region where the insect has been established 

for a number of years. However, significant moth catches were also 
made at the following parks outside the generally infested area (numbers 

in parentheses): Algonquin Park, Driftwood Campground (21), Bonnechere 
(39), Carson Lake (20), Canadian Forces Base, Petawawa, nine traps (160), 
Lake St. Peter (9), Petroglyphs (41), Silent Lake (12), Darlington (37), 
Emily (11), Marks Burnham (40), Serpent Mounds (30), Bronte Creek (26) 
Long Point (11), Selkirk (33), Turkey Point (33) and Pinery (7). 

As in other years, a separate pheromone trapping program was 
carried out in northern Ontario as a cooperative effort between the 
Plant Protection Division of Agriculture Canada and the FIDS Unit. 
Traps were deployed at 43 location with negative results at all but 
five. These were located as follows: Agawa Bay Campground, Lake 
Superior Park, 1 adult: Mississagi Park, 2 adults; Antoine, 1 adult, 
South Bay Resort, 1 adult, and Red Lodge on Manitoulin Island, 3 adults. 
The latter collection is the second consecutive year that adults have 
been captured at this location. No adults were captured at Nagogamisis 
Rainbow Falls and Fairbanks Provincial Parks where positive catches ' 
were made in 1984 despite the installation of additional traps. 

The largest egg-mass survey ever conducted for the gypsy moth in 
Ontario was completed in late October. The survey focused on the Eastern 
Region and adjacent areas of the Algonquin and Central region. The 
survey was conducted by OMNR staff with technical assistance from the 
FIDS Unit. Analysis of data are underway but forecasts based on this 
survey are not yet available. 

Results of Spraying Operations 

In 1985, the Ontario Ministry of Natural Resources (OMNR) 
conducted a small aerial spraying program (170 ha) against the gypsy 
moth in three provincial parks in the Eastern Region (Table 3) Each 
park, Frontenac, Sharbot Lake and Silver Lake, was treated with Dipel 
88 (40 BIU/12L/ha) on May 29 when defoliation was becoming evident 
m the tree crowns. Unfortunately, there were a considerable number 
of unhatched egg-masses present at this time and within a couple of 
weeks large numbers of larvae were observed in the crowns in Sharbot 
Lake and Frontenac provincial parks. A second treatment of Dipel 88 
(40 BIU/l2L/ha was applied in each of the above two parks on June 20 
and 21. 
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Defoliation surveys were conducted within each park to assess 

the effectiveness of these treatments. The results of these surveys, 

as presented in Table 4, indicate that the 1985 control program was 

effective in limiting defoliation to 50% or less in all plots. 

Surveys conducted in untreated areas revealed defoliation levels in 

excess of 50% on 99% of the red oak and 89% of the white oak (Table 5), 

Table 3. Gypsy moth aerial spraying program in the Eastern Region 

of Ontario, 1985. 

Area 

Location treated (ha) 

Frontenac Provincial Park 74 

Sharbot Lake Provincial Park 70 

Silver Lake Provincial Park 26 

TOTAL 170 

Table 4. Results of defoliation surveys conducted in three provincial 

parks in the Eastern Region of Ontario aerially sprayed with 
Dipel 88 (40 BIU/12L/ha) in 1985. 

Number Defoliation (%) 
Park of treatments Plot r0 wO sM 

Sharbot Lake 

Frontenac 

Silver Lake 



- 8 -

Table 5. Results of defoliation surveys conducted in untreated areas 

of the Eastern Region of Ontario in 1985. 

Defoliation Trees in each class (%) 

class (%) rO wO 
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