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ABSTRACT

The cooperative CANUSA A.~. trials, which started in 1979, were
cont~nued in 1980 with the treatment of 100,413 hectares of balsam fir,
Abies baZ8amea~ white spruce, Pi.cea gZauca and red/black spruce, Piaea
ztUbBns/Pi.cea rnaM.atla stands in Eas tern Canada and Uni ted Statea. The
main aim was "to limit defoliation to 50% of the current year's growth.
The cooperating agencies in 1980 were Ontario, Quebec, Newfoundland and
Labrador, Nova Scotia and Maine.

Based on the proportions of the treatment areas acceptably pro
tected, B.t. success rates in 1980 were 67% on white spruce, 99% on
red/black spruce and 71% on balsam fir. Corresponding percentages for
1979 and 1980 combined were 90, 97 and 70. Data in 1980 from Quebec
indicated that 1!..s.. was no less effective than fenitrothion, and where
B.t. failed to give satisfactory results in Haine, due to bad weather,
Sevin-4-oil also performed poorly when applied at the same time and
place. It is apparent that A.S.. is now a credible alternative to
chemical pesticide for spruce budworm control and should be recommended
especially in environmentally sensitive areas. The two fully-registered
compounds, Thuricide 168 and Dipe1 88 (4L), are equally effective.

Further research is needed to develop a quantitative method for
measuring B.!.. deposit on the tree, to more fully explore do~a8e and
volume response relationships, and to evolve A.!.. products of higher
concentration. Research successes in these areas would increase the
acceptability of 1!..~. to forest managers.
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1. INTRODUCTION

The bacterium BaciZZua thuM.-ngiensis kuztstalci, is generally
considered to be the most effective biological control agent presently
used against the spruce budworm, ChoM-stoneUl'Q fumiferoana (Clem.). In
recent years, considerable effort has gone into optimizing its
effectiveness in terms of foliage protection during budworm infestations
of spruce-fir forests.

In 1979, field trials in northeastern Canada and the U.S.A. were
coordinated by the use of common technical guidelines previously
formulated by both countries. A total of 44,499 hectares of forest were
treated in Ontario, Quebec, New Brunswick, Nova Scotia, Newfoundland and
Maine with the registered cOUU11ercial products Thuricide 16B and Dipel
4L, together with several experimental formulations, viz. Thuricide
24BA, BC and 32B, Novabac 3 and 45B, Dipel ABG 6103 and 45B. Dipel ABG
6103 was later registered in Canada as Dipel 88. Fifty-five percent of
the 28 treatments in balsam fir and .white spruce stands achieved the
minimum success criterion of 50% retention of current year rs growth.
Six of the 7 treatments in red spruce stands were also successful. when
overall success was based on the proportions of treated areas acceptably
protected, the rate was considerably higher at 69% for balsam fir and
91% for white spruce.

The present report summarizes the results of the 1980
cooperative field trials and the results of 1979 and 1980 combined. It
includes the work. carried out by the Forest Pest Management Institute in
support of field trials in certain juris!lictions. These were
essentially laboratory assays which the cooperators could not conduct
themselves. The . data on treatment effectiveness supplied by the
cooperators were analyzed for trends of effectiveness in relation to:
products used, tree species, ground level droplet density, shoot
density, pre-spray larval density and dosage applied.

2. SUPPORT ACTIVITIES

The support ..activities for 1980 are listed in Table 1. Analyses
of I<romekote card deposits were done by A. Sundaram, Millipore filters
and glass plates by O.N. Morris and the diagnoses of dead larvae from
Nova Scotia by G. Wilson, all of FPMI. Of the 2,893 larvae from Nova
Scotia that were diagnosed, 1,989 (69% compared with 20-55% in New
Brunswick and Newfoundland in 1979) were infected by microsporidia.
Thirty-nine drum sample batches submitted from Ontario, Quebec, Nova
Scotia, Newfoundland and Labrador and FPMI were bioassayed by P. Fast
(FPMI, Appendix I). The results generally showed no significant
divergence in toxicity from the labelled toxicity. The exception came
from Quebec, but this was attributed to unrepresentative drum sampling
rather than to reduced toxicity.
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3. EFFICACY OF FIELD TRIALS

Ontario: J.R. Carrow

In Ontario, 850 ha of mixed white spruce-balsam fir stands were
treated with Thuricide 16B and Dipel 88 as single applications of 19.6
BIU in 9.4 L/ha (Table 2). The Thuricide treatment, applied against
very high larval populations under satisfactory meteorological con
ditions, did not achieve acceptable protection of either tree species in
spite of a satisfactory ground deposit rate of 25 drops/cm2• Bud densi
ties were higher on both 8 pruce and balsam but, apparently, not high
enough to withstand the population pressures of 49 and 67 larvae per
45-cm branch, respectively. Dipel 88 sprayed against lower larval popu
lations (wS 29, bF 24) and lower bud densities met the success criterion
of 50% or greater retention of current year's growth.

FPMI: O.N. Morris

FPMI compared the efficacies of Thuricide 16B, Thuricide 24B,
Dipel 88 and Dipel 88 blank vehicle (Dipel without !.~.) against larval
population densities ranging from five-13 per 45-cm branch tip on balsam
fir, and from 21-48 on white spruce (Table 3). Application rates were
20 BIU in 9.4 L/ha for Thuricide 16B and Dipel 88, 20 BIU in 4.7 L/ha
for 'lburic1de 24B and 25% vehicle in 9.4 L/ha. The total area treated
was 320 ha. The.data indicated that: 1) The B.t. treatments were not

. especially effective in terms of immediate -:insect kill but were
effective against budworm defoliation. 2) Dipel 88 is as effective
against the budworm as are Thuricide 16B and 24B applied at similar
dosage rates. 3) The efficacy of Thuricide 24B applied at 4.7 L/ha was
equivalent to that of Thuricide 16B applied at 9.4 L/ha. 4) Dipel
vehicle was not toxic to budworm larvae under field application con
ditions. 5) Millipore filter membranes were efficient collectors of
atomized B.t. 6) Oil-sensitive cards can be used as deposit collectors
for oil-based B.t. 7) There was no significant correlation between
ground level dropl~t density and defoliation. 8) Bas~d on preliminary
biomass studies, measurements of population density .1n the year of
treatment alone provide an incomplete assessment of the effects of B.t.
on a budworm population. --

FPMI: A. Retnakaran

The 4o-ha Dipel treatment in this study (Table 3) was used as a
positive cheCk along with aerial field trials of growth regulators. The
19.8 BIU applied in 4.7 L/ha was not effective against 35 larvae/bra~ch

on white spruce but gave acceptable protection to balsam fir carrying 11
larvae/branch.
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Quebec: L. Dorais, M. Auger, M. Chabot, M. Pelletier and C. Bordeleau

In Quebec, Thuricide 32B + Sorbitol + chitinase was appplied to
20,971 ha at 29.7 BIU/ha and Dipel 88 + chitinase to 1,209 ha at 19.5
BIU/ha in balsam fir stands (Table 4). Population densities ranged from
6.4 to 9.7 larvae per 45-cm branch tip. Application conditions were
generally good. Percent defoliation ranged from 17 to 26% and foliage
protection from 53 to 61%, indicating a generally high level of
success. The cooperators, reported average defoliation and protection in
20 fenitrothion treatment blocks in 1980, with 10.6 larvae/branch, as
32% and 44% respectively, compared with 26% and 53% in 6 B.t. treatment
blocks carrying 9.7 larvae/branch. Larval mortalities were -79% for the
chemical pesticides and 82% for .!.!.. It was concluded that, "!.!..
treatments are as effective as chemical insecticide treatments even when
applied on a large scale to protect already deteriorated stands".

Nova Scotia: T.D. Smith

In Nova Scotia, Thuricide 16B was applied to 25,670 ha of balsam
fir and red spruce stands, of which 25,621 were assessed for efficacy
(Table 5). Larval densities ranged from 24 to 86 per branch on balsam
fir and from six to 87 on red spruce. Cool, damp weather retarded
budworm larval development as well as growth of spruce and fir shoots
and, hence, delayed spraying by two weeks. Nevertheless, about 90% of
the total area treated showed acceptable protection. The unacceptable
protection occurred mainly in white and black spruce seed orchards
treated during late stages of larval development (L5-L6).

Newfoundland and Labrador: N.E. Carter

Efficacy data were provided by the Newfoundland Department of
Forestry Resources and Lands for 9,829 ha of balsam fir stands treated
with Thuricide 16B, 24B and 32B, Novabac 3 and 45B and Dipel 88 (Table
'6). Population densities on the operational block. (7,537 ha, Thuricide
16B) ranged from one to 38 and, on experimental blocks, from 11 to 47.
Larval development .as L3 to L4 during all treatments. Overall efficacy
was low, with defoliation values of 50% or less in only two of the seven
blocks treated. These two blocks also had the lowest population
densities. The reason for two successive years (1979-1980) of relative
failures with B.t. in Newfoundland is not entirely clear. It may be
related to the-consistently poor deposit efficiency reported from
Newfoundland (4.9 to 15.6 drop/cm2 in 1980) as a result of relatively
high winds during the spray applications. Also, tree vigor may be
generally low due to prolonged budworm feeding stress. Unfortunately,
information on pre-spray bud density was not available from the 1979 or
1980 test plots.
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New Brunswick: H.J. Irving

The province of New Brunswick did not participate in the CANUSA
cooperative project in 1980. Forest Protection Limited has however,
kindly consented to the publication of their brief report on their
woodlot trials (see Appendix 11).

Kaine: H. Trial

In the state of Maine, 47.935 ha of balsam fir stands, in which
budworm population densities ranged from 12 to 32 larvae per branch tip
(Table 7), were treated. Bell 205 and 212 helicopters with boom and
nozzles were used for most treatments. Two out of four plots treated
with Thuricide, and two out of three treated with Dipel 4L were
satisfactorily protected (32 to 37 and 30 to 36% defoliation,
respectively). Foliage protection was zero in one plot of Dipel 4L and
ranged from 19 to 48% in the other six !.~.-treated plots. All three of
the treatments which gave unacceptable results were subjected to rain
showers within 24 hrs of application. In addition, the Dipel 4L was
found to contain some solid fibrous material which clogged loading meter
filters, resulting in inadequate biocide coverage and lost spray time.

University of Maine: J.B. Dimond, C.J. Spies and J. O'Neal

Thuricide 16B, Thuricide 24B and Dipel 4L were applied at 20 BIU
in 2.35 to 9.4 L/ha in balsam fir stands where budworm densities ranged
from 31 to 44 larvae per 45-cm branch tip (Table 8). Treatments were
replicated five times. Ground-level droplet densities of treatments
applied at 9.4, 4.7 and 2.35 L/ha were 23-28, 15-17 and five drops per
cm2, respectively, indicating that coverage is influenced by volume
applied. The difference in coverage between 4.7 and 9.4 L/ha was not
reflected in a difference in efficacy, however, since both treatments
resulted in unacceptable protection. This partly agrees with the FPM!
report above, that Thuricide 16B at 9.4 L/ha gave similar droplet
density and effect~veness to that obtained using 4.7 L/ha of Thuricide
24B. The differences between the Maine and FPM! results may have been
due to the wide differences in population densities (Maine 33 to 44, and
FPM! five to 13 larvae per branch), and to the occurrence of rain
showers within 24 hrs in Main compared with dry post-spray conditions in
the FPM! trials. None of the University of Maine trials produced either
appreciable reductions in population densities or substantial saving of
foliage. The generally poor results were at least partly due to high
budworm numbers and the cool, wet, weather conditions associated with
the tests. It was pointed out that operational trials of Sevin-4-oil in
the same region, under similar conditions in 1980, produced similarly
poor results.
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The University of Maine cooperators also presented data
indicating a "carry-over" effect of B.t. 1n 1980 on plots treated the
previous year. The prolonged effect seemed particularly pronounced on
one plot treated with B.t. alone and on two treated with B.t.-orthene
combinations. Research on the long-term effect of B.t. treatment was
recommended by the cooperators.

COST ESTIMATES

The average cost of materials and application in 1980 in
Ontario, Quebec, Nova Scotia, Newfoundland and Labrador and the State of
Maine ranged from $20.76 to $30.87 per hectare (Table 9). The total
operational cost in Nova Scotia including salaries, travel, special
services, trucking, equipment and sundries was $45.79. Material and
application cost in all cooperating agencies ranged from $15.97 to
$27.98 in 1979.

DISCUSSION

B.t. success rates: 1979 and 1980

The overall success of !.~., based on the number of applications
providing 50% or less defoliation, was roughly the same for white
spruce, red/black spruce and balsam fir stands in 1980 (67%, 86% and
53%), as was reported in 1979 (55%, 86% and 55%, Table 10). When the
data were analyzed based on the .proportion of the treated areas
acceptably protected (Table 11), the success rates were substantially
increased in both years, especially for red/black spruce and balsam fir
treatments. When the data for both years were combined, B.t. showed a
high level of success with white spruce at 90%, red/black spr;ce complex
at 97% and balsam fir at 70%. The latter rate reflects the generally
known, high degree of vulnerabllllty of balsam fir to spruce budworm
attack. The high success rate on red spruce may be due to the obser
vation that large numbers of budworm larvae were still outside the buds
at spraytime. 4

Success rates by jurisdiction in 1980 (Table 12) varied between
73% and 100% in Canadian trials. The low, overall, 1980 level of
success in Maine (39%) was mainly due to the failures in their two
largest plots (Table 7) which carried high population densities of 27 to
32 larvae/branch tip. When 1979 and 1980 data were combined overall
success was poor (48%) in Newfoundland (Table 13). That reflects the
generally poor spruce/fir vigor in that province, the high population
densities treated in 1980 and the low spray deposit levels reported.
The 2-year rate for Maine showed little improvement over 1979 reflecting
their 1980 problems in application technology.
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An analysis of the comparative effectiveness of the commercial
and experimental !.£.. products used in the 1979 and 1980 trials (Table
14) indicates that, over the two-year period, a generally high level of
effectiveness was achieved for the two most-frequently used compounds,
viz. Thuricide 16B and Dlpel 88, with almost identical efficacy values
(71% and 69%). Thuricide 32B was applied three times in Quebec, once in
Newfoundland and once in Maine with a high success rate (81%) for all
five treatments. Thuricide 24B was also applied once in Quebec by FPMI,
three times in Newfoundland and once in Maine with generally poor
success (47%). The significance of the success rates for Thuricide 24B,
32B, Dlpel 45B and Novabac 45B is open to question because of the small
number of treatments involved. The four trials of Novabac-3, registered
in Canada for woodlots only, were generally highly successful (82%).

Trend in B.t. efficacy relative to dosage applied, 1979 and 1980
.

The detection of any trend in this relationship is difficult for
two reasons. Firstly, 46 of the 53 treatments were made at one appli
cation rate (19.5 to 20 BIU/ha), and only one-to-three applications at
the other rates listed, thereby negating any meaningful comparison.
Second, and even more important, efficacy is more directly related to
deposit at the feeding site than to application rate as such. It is
apparent from. the data, however, that the commonly used dosage rate of
20 BIU/ha applied by most cooperators provides only marginal
effectiveness in that only 62% of the treated area was successfully
protected (Table 15). The considerably higher effectiveness in the four
treatments applied at 29.6 to 40 BIU/ha tends to support a call for a
higher applied dosage rate. The data also suggest that, under some
conditions, low dosage rates can be effective even When applied against
a moderately high larval population density. Such conditions could
include unusually high deposit efficiency for one reason or other: high
vigor of target trees, precise application timing or an advantageous
asychrony in development of larvae and buds. The data emphasize the
need for research on dosage-response relationships in the field, with
quantitative measurement of the dosage impinging on the feeding
substrate. 4

Trend in B.t. efficacy relative to ground deposit rate (droplets/cm2).

While it is generally agreed that ground deposit bears little
relationship to effectiveness, a trend was apparent in balsam fir and
red spruce treatment plots implying that the higher the ground droplet
density the better the protection (Table 16). The data suggest that, on
balsam fir, droplet densities below 21 drops/cm2 will not give
acceptable foliage protection, especially at high larval population
densities. Droplet densities in the 21 to 30 drops/cm2 range appear to
be effective even at high population densities. At moderate population
densities (l0.5 to 21 larvae/branch tip), droplet densities above 31
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drops/cm2 consistently provided a high level of protection.
stands with low to high population densities (10-26 larvae
were well-protected even at low droplet densities (six-l0
No definite trend was observed in white spruce stands.

Red spruce
per branch)
drops / cm2) •

I

Trend in B.t. efficacy relative to pre-spray larval density on balsam
fir

There was a positive trend in this relationship (Table 17) ,in
that effectiveness decreased with increased larval density. Within each
larval density range there were obvious variations to the general trend,
but this is to be expected since applications are made under a wide
variety of field conditions.

Trend in B.t. efficacy relative to shoot density on balsam fir, 1979 and
1980.

The data (Table 18) indicate a positive relationship between the
ratio of shoots to larvae and the percentage defoliation. The lack of
any direct relationship between dosage applied and defoliation supports
the idea that the applied dosage alone is not always related to effec
tiveness.

CONCLUSIONS AND RECOMMENDATIONS

1. Of the total area treated with B.t. in 1980. efficacy data were pro
vided for 100.413 hectares. while the combined area for 1979 and
1980 totalled 123,129 hectares. Analysis of all these data on the
basis of those proportions of the treated stands which retained 50%
or more of the current year's growth, showed the B.t. success rate
to be 90% for white spruce, 70% for balsam fir and-g7% for red/black
spruce. Success rates over the two years were considerably lower in
Maine and Newfoundland than in Ontario, Quebec, New Brunswick and
Nova Scotia. Application problems in 1980 caused much of the
failure in Mai~. Poor deposit efficiency and probable poor tree
vigor may have been at least partially' responsible for failures in
Newfoundland.

Thuricide 16B and Dipel 88 were equivalent in effectiveness although
often applied at similar dosage rates but different volumes.
Thuricide 32B appears to be as effective as 16B and Dipel 88.

J~ ..'.

An analysis of the two-year data indicate the following:
BlU/ha generally used for spruce budworm control is

1) The 20
less than



Table 1

CANOSA SUPPORT ACTIVITIES - 1980

2. A quantitative method is required for measuring deposit at the
feeding site so that deposit rate can more accurately be correlated
with treatment effectiveness. Research in this area is recommended.

- 8 -

2) Effectiveness increases as the number of droplets/cm2
3) Effectiveness decreases as pre-spray larval density
4) Effectiveness increases as the ratio of shoots/larvae

optimal.
increases.
increases.
increases.

Data from Quebec and Maine in 1980 indicated that B.t. was as
effective for foliage protection as was fenitrothion- and, where
B.t. performed poorly in Maine due to bad weather, Sevin-4-oil
applied at the same time and place also performed poorly. It is
apparent that !.~. is now a credible alternative to chemical
pesticides, especially in environmentally sensitive areas.
Thuricide 16B and Dipel 88 are fully registered for spruce budwortD
control in both Canada and the U.S.A.

ONTARIO (Beak Cons6ltants and OMNR) - 83 Kromekote cards (density,
stain size, droplet size, spread factor, volume/ha and VMD) by
A. Sundaram; 100 millipore filters (droplet density) by O.N.
Morris.

5. A meeting of all CANOSA scientists should be called at the. end of
the 1982 field season to examine field data and to formalize B.t.
application recommendations based on the state-of-the-art at that
time.

3. Dosage and volume response relationships in the field should be
established in order to provide the manager with cost-benefit
options.

4. B.t. is relatively expensive. Since much of the cost is in its bulk
t:ransport, .more concentrated fo~ulations should be devised to lower
this transport cost.

NEWFOUNDLAND - 110 Millipore filters (droplet density) by O.N. Morris
92 Glass slides (viable spore density) by O.N. Morris

.! NOVA SCOTIA - Microsporidia diagnoses - 2,893 larvae (1,989 positive) by
G. Wilson
512 Millipores (droplet density) by O.N. Morris

FPMI - 257 Millipores (droplet density) by O.N. Morris
!.E.. dr\DD samples (bioassay) by P.G. Fast
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Table 2

Efficacy of 1980 ~.~. Trials - Ontario

THURICIDE 168 283

Formulation

DIPEL 88

Area
(ha)

567

c

Larval density
per 45-cm br.

wS 67; bF 49

wS 29; bF 24

Application Rate
BIUIha Total
(No. Appls.)

19.6 (1)

19.6 (1)

-
Population

.reduction

72; 68

34; 56

Percentage

Defoliation

70; 62

50; 48

Protection

6; 33

17; 32



Experimental

48.6 (bF), 66.9 (wS)

(bF). 179/18" br (wS)

. !
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Data for Each Spray Block Requested for CANOSA Report

Province or State Ontario

Area - acres (ha) 283 ha

Status - operational or experimental

Pre-spray larval density/18" branch

Pre-spray bud density 130/18" br

Spray time larval development Peak L3

Percent bud flush at spray time (by tree species)

nearly 100% (bF), slightly less (wS)

B.t. formulation and trade name Thuricide 16B (Sandoz Inc.)

BIU applied/acre (ha) 19.6 BIO/ha

Tracer dye used E~A.R.

Applied'volume rate/acre (ha) 9.4 L/ha

Number of applications One

Time between applications -

Aircraft type used Pipet Pawnee

Nozzle system used (boom & nozzle. Micronair etc.)

Boom & nozzle. flat fan

Predominant tree species bF. wS.

Date spray started Hay 27

Date spray finished Hay 28

Met. conditions at spray time Satisfactory

Met. conditions following spray (rain?) Satisfactory. no rain

Deposit rate Incubation: 25.4 colonies/cm2

Cost/acre (ha) - optional(a) $23.17/ha

Percentage control(b) 68% bF, 72% (wS)

Percentage defoliation (treated/check) wS 70/66; bF 62/93

Percentage foliage protection(C) 33% (bF), 6% (wS)

alnclude costs of ma·terials and application

bAbbott's formula: % living untreated - % living treated x 100
%living untreated

CExpected % defoliation - observed %defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

Province or State Ontario

Area - acres (ha) 567 ha

Status - operational or experimental Experimental

Pre-spray larval density/1S" branch 24.3 (bF), 2S.6 (wS)

Pre-spray bud density 96/18", 153/18" br (wS)

Spray time larval development Peak L3

Percent bud flush at spray time (by tree species)

nearly 100% (bF), slightly less (wS)

B.t. formulation and trade name Dipel S8 (Abbott Labs Ltd.)

BIU applied/acre (ha) 19.6 BIU/ha

Tracer dye used E.A.R.

Applied volume rate/acre (ha) 9.4 L/ha

Number of applications One

Time bltween applications -

Aircraft type used Grumman Ag Cat

Nozzle system used (boom & nozzle, Micronair etc.)

Boom &-nozzle, flat fan

Predominant tree species bF, wS

Date spray started May 27

Date spray finished May 28

Met. conditions at spray time Satisfactory

Met. conditions following spray (rain?) Satisfactory, no rain

Deposit rate Incubation: 15.4 colonies/cm2

Cost/acre (ha) - optional(a) $24.08/ha estimated, material

supplied gratis

3. Percentage cont;ol(b) 56% bF, 34% (wS)

24. Percentage defoliation (treated/check) wS 50/60; bF "48/71

25. Percentage foliage protection(C) 32% (bF), 17% (wS)

ifr°';" "
I":r'..
r
l ~

"Ii
,I

~ 1.

2.
11

3.
II
f: 4.

5.

6.

7.

.
8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

alnclude costs of materials and application

bAbbott's formula: % living untreated - % liVing treated x 100
% living untreated

CExpected %defoliation - observed %defoliation x 100
Expected %defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Table 3

~ Efficacy of 1980 B.t. Trials - FPMI

Percentage
Application Rate

Area Larval density BIU/ha Total Population

Formulation (ha) per 45-cm br. (No. Appls.) reduction Defoliation Protection

THURICIDE 16B* 80 wS 30; bF 13 20 (1) 0; 68 22; 20 63; 69
~
N

THURICIDE 24 B* 40 wS 21; bF 5 20 (1) 0; 21 25; 22 58; 66

DlPEL 88* 200 wS 44; bF 18 20 (1) 34; 72 31; 21 48; 68

DIPEL VEHICLE* 80 wS 48; bF 13 25% (1) 19; 16 51; 66 14; 0

DIPEL 88** 41 wS 35; bF 11 20 (1) 23; 75 69; 45 31; 55

*Data ~ O.N. Morris
**Data by A. Retnakaran
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Data for Each Spray Block Requested for CANUSA Report

Province or State Quebec (FPMI)

Status - operational or experimental Experimental

Pre-spray larval density/18" branch wS/bF - 30/13

Pre-spray bud density (per m2) wS/bF - 1270/1075

(186/161 per br.)

Spray time larval development 50% L3, 50% L4

Percent bud flush at spray time (by tree species) 100

B.t. formulation and trade name Thuricide 16B

BIU applied/acre (ha) 20/ha

Tracer dye used Nil

Applied volume rate/acre (ha) 9.4 L/ha

Number of applications One

Time between applications -

Aircraft type used Pawnee PA 25-235

Nozzle system used (boom &nozzle, Hicronair etc.) 4 AV 3000

Boom & nozzle, flat fan Micronairs

Predominant tree species bF, wS

Date spray started June 5 - 1945

Date spray finished June 5 - 2100

Met. conditions at spray time 14-16°C; 0.4-1.6 Km/hr wind

Met. conditions following spray (rain?) Good

Deposit rate 40 + 12 droplets/cm2

Cost/acre (ha) - optional(a) ?

Percentage control(b) wS 0; bF 68

Percentage defoliation (treated/check) wS 22/59; bF 20/65

Percentage foliage protection(C) wS 63; bF 69

I~.d

J
I

~
'1

':1 1.
"I 2.!

I
Ii

I
3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

, 23.

24.

25.

Area - acres (ha) 80 ha

aInclude costs of materials and application

bAbbott's formula: % living untreated - %living treated x 100
% living untreated

CExpected %defoliation - observed %defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State Quebec (FPMI)

2. Area - acres (ha) 40 ha

3. Status - operational or experimental Experimental

4. Pre-spray larval density/18'· branch wS/bF a 21/5

5. Pre-spray bud density (per m2) wS/bF - 1090/872

(155/126 per br.)

6. Spray time larval development 50% L3. 50% L4

7. Percent bud flush at spray time (by tree species) 100

8. B.t. formulation and trade name Thuricide 24B

9. BIU applied/acre (ha) 20/ha

10. Tracer dye used Nil

11. Applied volume rate/acre (ha) 4.7 L/ha

12. Number of applications One

13. Time between applications -

14. Aircraft type used Pawnee PA 25-235

15. Nozzle system used (boom & nozzle. Micronair etc.) 4 AU 3000

Boom & nozzle. flat fan Micronairs

16. Predominant tree species wS. bF

17. Date spray started June 6 - 0600

18. Date spray finished June 6 - 0630

19. Met. conditions at spray time 7°C; 4.9 km/hr wind

20. Met. conditions folloWing spray (rain?) Good

21. Deposit rate ~8 ± 17 droplets/cm2 (Millipore)
22. Cost/acre (ha) - optional(a) ?

23. Percentage control(b) wS 0; bF 21

24. Percentage defoliation (treated/check) wS 25/59; bF 22/65

25. Percentage foliage protection(C) wS 58.6; bF 66

alnclude costs of materials and application

bAbbott's formula: %living untreated - % living treated x 100
% living untreated

CExpected % defoliation - observed % defoliation x 100
Expected %defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Met. conditions at spray time 6°C; 5 km/hr wind

Met. conditions following spray (rain?) Good

Deposit rate 25 ± 11 droplets/cm2 (Oil cards)

Cost/acre (ha) - optional(a) ?

Percentage control(b) wS 19; bF 16

Percentage defeliation (treated/check) wS 51/59; bF 66/65

Percentage foliage protection(C) wS 13.6; bF 0

Data for Each Spray Block Requested for CANOSA Report

Province or State Quebec (FPMI)

Area - acres (ha) 80 ha

Status - operational or experimental Experimental

Pre-spray larval density/18" branch wS/bF = 48/13

Pre-spray bud density (per m2) wS/bF - 1399/1097

(201/154 per br.)

Spray time larval development 50% L3. 50% L4

Percent bud flush at spray time (by tree species) 100

B.t. formulation and trade name Dipel Vehicle

4 AU 3000

Micronairs

9.4 L/ha

wS. bF

June 7 - 0450 - 0510

June 7 - 0730 - 0750Date spray finished

BIU applied/acre (ha) 20/ha

Tracer dye used Nil

Applied volume rate/acre (ha)

Number of applications One

Time between applications -

Aircraft type used Pawnee PA 25-235

Nozzle system used (boom &nozzle. Micronair etc.)

Boom & nozzle. flat fan

Predominant tree species

Date spray started

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

I 16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

alnclude costs of materials and application

bAbbott's formula: % living untreated - % living treated x 100
% living untreated

CExpected %defoliation - observed %defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State Quebec (FPMI)

2. Area- acres (ha) 200 ha

3. Status - operational or experimental Experimental

4. Pre-spray larval density/18" branch wS/bF = 44/18

S. Pre-spray bud density (per m2) wS/bF - 1172/898

(183/132 per br.)

6. Spray time larval development 50% L3' 50% L4

7. Percent bud flush at spray time (by tree species) 100

8. !.~. formulation and trade name Dipel 88

9.4 L/ha,

'I
I

I
ij

II

ii
~,',

,,1

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

,22.

23.

24.

25.

BIU applied/acre (ha) 20/ha

Tracer dye used Nil

Applied volume rate/acre (ha)

Number of applications One

Time between applications -

Aircraft type used Pawnee PA 25-235

Nozzle system used (boom & nozzle, Micronair etc.) 4 AD 3000

• Boom & nozzle, flat fan Micronairs

Predominant tree species wS, bF

Date spray started June 6 - 1855

Date spray finished June 7 - 2114

Met. conditions at spray time 11-22°C; 3.5 - 3.8 km/hr wind

Met. conditions following spray (rain?) Good

Deposit rate 31 ± 15 droplets/cm2 (Millipore)

Cost/acre (ha) - optional(a) ?

Percentage control(b) wS 34; bF 72

Percentage dtfoliation (treated/check) wS 31/59; bF 21/65

Percentage foliage protection(C) wS 47.5; bF 67.7

I

aInclude costs of materials and application

bAbbott's formula: % living untreated - % living treated'x 100
% living untreated

cExpected %defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State Ontario (FPMI)

2. Area - acres (ba) 100 acres (40.5 ha)

3. Status - operational or experimental Experimental

4. Pre-spray larval density/18" branch wS/bF g 35/11

5. Pre-spray bud density (per m2) n/a

6. Spray time larval development Peak 4th instar

7. Percent bud flush at spray time (by tree species) 90% bF; 80% wS

8. B.t. formulation and trade name Dipel 88 in water

9. BIU applied/acre (ba) 8/ha (19.8 ba)

10. Tracer dye used Nigrosin 0.1%

11. Applied volume rate/acre (ha) 0.5 U.S. gal/acre (4.7 L/ba)

12. Number of applications One

13. Time between applications -

14. Aircraft type used Cessna Agtruck

15. Nozzle system used (boom & nozzle. Micronair etc.) Micronairvane

Boom &nozzle. flat fan 35° Orifice nIl

16. Predominant tree species White spruce

17. Date spray started June 2 (6.35 a.m.)

18. Date spray finished June 2 (7.15 a.m.)

19. Met. conditions at spray time Lapsed (TI-T2 a-I);
wind 2 mph; RH 98%

20. Met. conditions following spray (rain?) Overcast - no rain

21. Deposit rate k 0.09 GPA (0.85 L/ha - 8.49 ~ 0.49 drops/cm2

22. Cost/acre (ha) - optional(a) n/a

23. Percentage control(b) wS 23; bF 75

24. Percentage detoliation (treated/check) wS 69.1; bF 45%

25. Percentage foliage protection(C) wS 31; bF 55

alnclude costs of materials and application

bAbbott's formula: % living untreated - % living treated x 100
%living untreated

cExpected %defoliation - observed %defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Table 4

Efficacy of 1980 B.t. Trials - Quebec

. Percentage
Application Rate

Area Larval density BIU/ha Total Population
Formulation (ha) per 45-cm br. (No. Appls.) reduction Defoliation Protection I

t-
eo
I

THURICIDE 32B 20,971 bF 10 29.65 (1) 70 26 53
+ CHITINASE

DIPEL 88 + 1.209 bF ·6 19.54 (1) 79 17 61
CHITlNASE
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Data for Each Spray Block Requested for CANUSA Report

Province or State Quebec

Area - acres (ha) 20 971

Status - operational or experimental Semi-operational

Pre-spray larval density/IS" branch 9.7

Pre-spray bud density (per m2) 121/1S" branch

Spray time larval development 3.6 - 5.4 (Dev. Index)

Percent bud flush at spray time (by ~ree species) 5.0 (Shoot Index)

B.t. formulation and trade name Thuricide 32B, Sorbitol, water

Chitinase, Chevron sticker

BIU applied/acre (ha) 29.65

Tracer dye used Nil

Applied volume rate/acre (ha) 7,015 L/ha

Number of applications One

Time between appliCations - N/A

Aircraft type used Constellation L-749

Nozzle system used (boom &nozzle, Micronair etc.) Boom and open

nozzles

Predominant tree species bF

Date spray started June 6 (pm)

Date spray finished June 23 (am)

Met. conditions at spray time RH 50%; windspeed 12 kph

Met. conditions following spray (rain?) N/A

Deposit rate 26.2 colonies/cm2

Cost/acre (ha) - optional(a) $24.00

Percentage control(b) 70

Percentage defpliation (treated/check) 26/55

Percentage foliage protection(C) 53

aInclude costs of materials and application

bAbbott's formula: % living untreated - % living treated x 100
% living untreated

CExpected % defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each SpraY Block Requested for CANUSA Report

1. Province or State Quebec

2. Area - acres (ha) 1 209

3. Status - operational or experimental Experimental

4. Pre-spray larval density/18" branch 6.4

5. Pre-spray bud density (per m2) 129/18" branch

6. Spray time larval development 3.5 (Dev. Index)

7. Percent bud flush at spray time (by tree species) 4.0 (Shoot Index)

8. !.~. formulation and trade name Dipel 88, water, chitinase,

Chevron sticker

9. BIU applied/acre (ha) 19.54

10. Tracer dye used Nil

11. Applied volume rate/acre (ha) 7,015 L/ha

12. Number of applications One

13. Time between applications - N/A

14. Aircraft type used Constellation L-749

15. Nozzle system used (boom & nozzle, Micronair etc.) Boom and open

nozzles

16. Predominant tree species bF

17. Date spray started June 5

18. Date spray finished June 5

19. Met. conditions at spray time RH 50%j windspeed 12 kph

20. Met. conditions following spray (rain?) N/A

21. Deposit rate 13.3

22. Cost/acre (ha) - optional(a) $24.00

23. Percentage control{b) 79

24. Percentage ~efoliation (treated/check) 17/43

25. Percentage foliage protection{C) 60.5

alnclude costs of materials and application

bAbbott's formula: % living untreated - % living treated x 100
% living untreated

CExpected %defoliation - observed %defoliation x 100
Expected %defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.



Table 5

Efficacy of 1980 .!_!.._ Trials - Nova Scotia

Percentage
Application Rate

Area Larval density BIUlha Total Popula~ion

Formulation (ha) per 45-cm br_ (No_ Appls.) reduction Defoliation Protection

THURICIDE 16B 3,965 bF 56 20 (1) 66 43 57

THURICIDE 16B 3,074 bF 27 20 (1) 12 26 79 N
I-'

THURICIDE 16B* 2,221 bF 42 20 (1) 0 Unacceptable 0 I

THURICIDE 16B 7,882 bF 24 20 (1) 62 33 60

THURICIDE 168 1,010 rS 6 20 (1) 93 12 88

TUURICIDE 16B 1,485 rS 7 20 (1) 93 14 86

THURICIDE 16B 3,205" rS 7 20 (1) 89 0.2 83

TIIURICIDE 16B 2,419 rS 87; bF 86 20 (1) 89; 85 0_3; 0.4 64; 73

*applied at 6th instar
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1 -

Seed OrchardOperational:

Not Determined

9.4 liters per hectare

Not Determined

3+4 j 5+6 j 5+6

(by tree species) Not Determined

Thuricide 16B (emulsifiable
concentrate)

International Units per hectareBIU applied/acre (ha) 20 Billion

Tracer dye used Nil

Applied volume rate/acre (ha)

Number of applications 3

Time between applications - Appl. 2 - S days after apl.
rain necessitated 3rd apple

. 3 days later

Status - operational or experimental

Pre-spray larval density/IS" branch

Pre-spray bud density (per m2)

Spray time larval development

Percent bud flush at spray time

B.t. formulation and trade name

Data for Each Spray Block Requested for CANOSA Report

Province or State Nova Scotia

Area - acres (ha) 136.0

1.

2.
I 3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14. Aircraft type used Ag-Cats

15. Nozzle system used (boom & nozzle, Micronair ~tc.) Tee-Jet S006

16. Predominant tree species White spruce

17. Date spray started June 22

IS. Date spray finished July 3

19. Met. conditions at spray time Wind S km/hr; temp. inverse humid.
65%-95%, no rain within 4-6 hrs.

20. Met. conditions following spray (rain?) June 30-rain 2 hrs. after
Appl. 2

21. Deposit rate Not Determined

22. Cost/acre (bs) - optional(a) $41.10 per hectare flown

23. Percentage· control(b) Not Determined

24. Percentage defoliation (treated/check) Not Determined

25. Percentage foliage protection(C) Unacceptable

alnclude costs of materials and application

bAbbott's formula: %living untreated - % living treated x 100
% living untreated

CExpected %defoliation - observed % defoliation x 100
Expected %defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

Province or State Nova Scotia

BIU applied/acre (ha) 20 Billion International Units per hectare

Tracer dye used Nil

Applied volume rate/acre (ha) 9.4 liters per hectare

Number of applications 2

Time between applications - 7 days

Aircraft type used Ag-Cats

Nozzle system used (boom & nozzle. Hicronair etc.) Tee-Jet 8006

Predominant tree species Black spruce

Date spray started June 26

Date spray finished July 3

Met. conditions at spray time Wind 8 km/hr; temp. inverse humid.
65%-95%. no rain within 4-6 hrs.

Met. conditions following spray (rain?) No rain

Deposit rate Not Determined

Cost/acre (ha) - optiona1(a) $41.10 per hectare flown

Percentage control(b) Not Determined

Percentage defoliation (treated/check) Not Determined

Percentage fo!iage protection(C) Unacceptable

Operational: Seed Orchard

Not Determined

Not Determined

3+4; 5+6

(by tree species) Not Determined

Thuricide 16B (emulsifiable
concentrate)

116.0Area - acres (ha)

Status - operational or experimental

Pre-spray larval density/18" branch

Pre-spray bud density (per m2)

Spray time larval development

Percent bud flush at spray time

!.~. formulation and trade name

(1:f'

I
I

j
·1

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15•.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

aInc1ude costs of materials and application

bAbbott's formula: % living untreated - % living treated x 100
% living untreated

cExpected %defoliation - observed %defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State Nova Scotia

2. Area - acres (ha) 3964.9

3. Status - operational or experimental Operational

4. Pre-spray larval density /18" branch 56

5. Pre-spray bud density (per m2, 18" branch) 206

6. Spray time larval development 3+4

7. Percent bud flush at spray time (by tree species) Not Determined

8. B.t. formulation and trade name Thuricide 16B (emulsifiable
concentrate)

9. BIU applied/acre (ha) 20 Billion International Units per hectare

10. Tracer dye used Nil

11. Applied volume rate/acre (ha) 9.4 liters per hectare

12. Number of applications 1

13. Time between applications -

14. Aircraft type used Ag-Cats

15. Nozzle system used (boom &nozzle, Micronair etc.) Tee-Jet 8006

16. Predominant tree species Balsam fir

17. Date spray started June 25

18. Date spray finished June 26

19. Met. conditions at spray time Wind 8 km/hr; temp. inverse humid.
65%-95%, no rain within 4-6 hrs.

20. Met. conditions following spray (rain?) No rain

21. Deposit rate 23.5 dropps/cm2

22. Cost/acre (ha) - optional(a) $41.10 per hectare flown

23. Percentage control(b) 65.5

24. Percentage defoliation (treated/check) 43

25. Percentage foliage protection(C) 56.7

8Include costs of materials and application

bAbbott's formula: %living untreated - % liVing treated x 100
%living untreated

CExpected %defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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20 Billion International Units per hectareBIU applied/acre (ha)

Data for Each Spray Block Requested for CANUSA Report

Province or State Nova Scotia

Area - acres (ha) 25.0

Status - operational or experimental Operational: Seed Orchard

Pre-spray larval density/IS" branch Not Determined

Pre-spraybuddensity (per m2) Not Determined

Spray time larval development 3rd & 4th, 5th & 6th

Percent bud flush at spray time (by tree species) Not Determined

B.t. formulation and trade name Thuricide 16B (emulsifiable
concentrate)

Tracer dye used Nil

Applied volume rate/acre (ha) 9.4 liters per hectare

Number of applications 3

Time between applications - Appl. 2 - 10 days after apple 1
Rain necessitated 3rd apple
3 days later

1.

2.

3.

4.

5.

6.

7.

8.

9.

./ 10•
~ 11.

12.

13.

14. Aircraft type used Ag-Cats

15. Nozzle system used (boom &nozzle, Micronair etc.) Tee-Jet S006

16. Predominaht tree species Black Spruce

17. Date spray started June 20

18. Date spray finished July 3

19. Met. conditions at spray time Wind S km/hr; temp. inverse humid.
65%-95%, no rain within 4-6 hrs.

20. Met. conditions following spray (rain?) June 30 - rain 2 hrs.
after apple 2

21. Deposit rate Not Determined

22. Cost/acre (ha) - optional(a) $41.10 per hectare flown

23. Percentage control(b) 60.1

24. Percentage defoliation (treated/check) 26

25. Percentage foliage protection(C) 74.6

aInclude costs of materials and application

bAbbottts formula: % living untreated - %living treated x 100
% living untreated

CExpected %defoliation - observed %defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State Nova Scotia

2. Area - acres (ha) 3074.0

(by tree species) Not Determined

Thuricide 16B (emulsifiable
concentrate)

Operationa1

27

219

3rd 4th

Status - operational or experimental

Pre-spray larval density/1S" branch

Pre-spray bud density (per m2)

Spray time larval development

Percent bud flush at spray time

B.t. formulation and trade name

5.

6.

7.
8.

3.

4.

,i
I

10.· Tracer dye used Nil

11. Applied volume rate/acre (ha) 9.4 liters per hectare

12. Number of applications 1

13. Time between applications -

14. Aircraft type used Ag-Cats.

15. Nozzle system used (boom &nozzle. Micronair etc.) Tee-Jet 8006

16. Predominant tree species Balsam Fir

17. Date spray started June 20

18. Date spray finished June 22

19. Met. conditions at spray time Wind 8 km/hrj temp. inverse humid.
65%-95%, no rain within 4-6 hrs.

20. Met. conditions following spray (rain?) No Rain

21. Deposit rate 18.6 drops/cm2

22. Cost/acre (ha) - optional(a) $41.10 per hectare flown

23. Percentage control(b) 11.7

24. Percentage defoliation (treated/check) 26
4

25. Percentage foliage protection(C) 74.6 adj. 79.3

I

I:, I:
, .

I

, i,!
I'
I

I
'I

1 •

9. BIU applied/acre (ha) 20 Billion International Units per hectare

alnclude costs of materials and application

bAbbott's formula: %living untreated - % liVing treated x 100
% living untreated

cExpected %defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

1•.. Province or State Nova Scotia

2. Area - acres (ha) 2221.4

Operationa 1

9.4 liters per hectare

42

330

6th

(by tree species) 100

Thuricide 16B (emulsifiable
concentrate)

International Units per hectareBIU applied/acre (ha) 20 Billion

Tracer dye used Nil

Applied volume rate/acre (ha)

Number of applications 1

Time between applications -

Aircraft type used ~g-Cats

Nozzle system used (boom & nozzle, Micronair etc.) Tee-Jet S006

Predominant tree species Balsam Fir

Date spray started June 26

Date spray finished June 30

Met. conditions at spray time Wind S km/hr; temp. inverse humid.
65%-95%, no rain within 4-6 hrs.

Met. conditions following spray (rain?) June 30 - rain 1 hr.
after spraying

3. Status - operational or experimental

4. Pre-spray larval density/IS" branch

S. Pre-spray bud density (per m2)

6. Spray time larval development

7. Percent bud flush at spray time

S. ! ..!.. formulation and trade name

9.

20.

11.

12.

13.

14.

15.

16.

17.

18.

19.

10.

21. Deposit rate 23.5 drops/cm2

22. Cost/acre (ha) - optional(a) $41.10 per hectare flown

23. Percentage control(b) 0.0

24. Percentage de~oliation (treated/check) 12

25. Percentage foliage protection(C) 0.0

aInclude costs of materials and application

bAbbott's formula: %living untreated - % living treated x 100
% living untreated

CExpected %defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State Nova Scotia

2. Area - acres (ha) 7882.0

3. Status - operational or experimental Operational

4 •. Pre-spray larval density/I8" branch 24

5. Pre-spray bud density (per m2) 253

6. Spray time larval development 3rd & 4th

7. Percent bud flush at spray time (by tree species) Not Determined

8. B.t. formulation and trade name Thuricide 16B (emulsifiable
concentrate)

9. BIU applied/acre (ha) 20 Billion International Units per hectare

10. Tracer dye used Nil

11. Applied volume rate/acre (ha) 9.4 liters per hectare

12. Number of applications 1

13. Time between applications -

14. Aircraft type used Ag-Cats

15. Nozzle system used (boom &nozzle, Hlcronair etc.) Tee-Jet 8006

16. Predominant tree species Balsam Fir

17. Date spray started June 18

18. Date spray finished June 30

19. Met. conditions at spray time Wind 8 km/hr; temp. inverse humid.
65%-95%, no rain within 4-6 hrs.

20. Met. conditions following spray (rain?) June 30 - rain 3 hrs.
after spraying

21. Deposit rate 35.9 drops/cm2

22. Cost/acre (ha) - optional(a) $41.10 per hectare flown

23. Percentage 'control(b) 62.0

24. Percentage defoliation (treated/check) 33/46

25. Percentage foliage protection(C) 60.2

alnclude costs of materials and application

bAbbottts formula: %living untreated - % living treated x 100
% living untreated

CExpected % defoliation - observed % defoliation x 100
Expected %defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.

;
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Data for Each Spray Block Reguested for CANUSA Report

1. Province or State Nova Scotia

2. Area - acres (ha) 65.0

3. Status - operational or experimental Operational: Seed Orchard

4. Pre-spray larval density /18" branch Not Determined

5. Pre-spray bud density (per m2) Not Determined

6. Spray time larval development 3rd & 4th, 5th & 6th

7. Percent bud flush at spray time (by tree species) Not Determined

8. B.t. formulation and trade name Thuricide 16B (emulsifiable
concentrate)

9. BIU applied/acre (ha) 20 Billion International Units per hectare

10. Tracer dye used Nil

11. Applied volume rate/acre (ha) 9.4 liters per hectare

12. Number of applications 2

13. Time between applications - 6 days

14. Aircraft type used Ag-cats

15. Nozzle system used (boom & nozzle, Micronair etc.) Tee-Jet 8006

16. Predominant tree species White Spruce

17. Date spray started June 19

18. Date spray finished June 25

19. Met. conditions at spray time Wind 8 km/hr; temp. inverse humid.
65%-95%, no rain within 4-6 hrs.

20. Met. conditions folloWing spray (rain?) No Rain

21. Deposit rate Not Determined

22. Cost/acre (ha) - optional{a) $41.10 per hectare flown

23. Percentage control{b) Not Determined

24. Percentage defoliation (treated/check) Not Determined

25. Percentage fo~iage protection{C). Acceptable

aInclude costs of materials and application

bAbbott's formula: % living untreated - % liVing treated x 100
% living untreated

cExpected %defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State Nova Scotia

2. Area - acres (ha) 25.0

Seed OrchardOperational:

Not Determined

Not Determined

3rd & 4th, 5th & 6th

(by tree species) Not Determined

Thuricide 16B (emulsifiable
concentrate)

Status - operational or experimental

Pre-spray larval density11S" branch

Pre-spray bud density (per m2)

Spray time larval development

Percent bud flush at spray time

B.t. formulation and trade name--

4.

6.

8.

3.

5.

7.

L
I:

I.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

BIU applied/acre (ha) 20 Billion International Units per hectare

Tracer dye used Nil

Applied volume rate/acre (ha) 9.4 liters per hectare

Number of applications 3

Time between applications - App1. 2 - S days after apple 1
rain necessitated 3rd. app1•

. 3 days later

Aircraft type used Ag-Cats

Nozzle system used (boom & nozzle, Micronair etc.) Tee-Jet S006

Predominant tree species Black Spruce

Date spray started June 22

Date spray finished July 3

Met. conditions at spray time Wind S km/hr; temp. inverse humid.
65%-95%, no rain within 4-6 hrs.

Met. conditions following spray (rain?) June 30 - rain 1 hr.
after app1. 2

Deposit rate Not Determined

Cost/acre (ha) - optional(a) $41.10 per hectare flown

Percentage ·control(b) Not Determined

Percentage defoliation (treate~/check) Not Determined

Percentage foliage protection(C) Acceptable

aInc1ude costs of materials and application

bAbbott's formula: %living untreated - % living treated x 100
% living untreated

CExpected % defoliation -'observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.

Iii
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Data for Each Spray Block Requested for CANUSA Report

Province or State Nova Scotia

Status - operational or experimental Operational

Pre-spray larval density/IS" branch 5.7

Pre-spray bud density (per m2, IS" branch) 164

Spray time larval development 5th & 6th

Percent bud flush at spray time (by tree species) S2

~.~. formulation and trade name Thuricide 16B (emulsifiable
concentrate)

BIU applied/acre (ha) 20 Billion International Units per hectare

Tracer dye used Nil

Applied volume rate/acre (ha) 9.4 liters per hectare

Number of applications 1

Time between applications -

Aircraft type used Ag-eats

Nozzle system used (boom & nozzle, Micronair etc.) Tee-Jet S006

Predominant tree species Red Spruce

Date spray started June 24

Date spray finished June 24

Met. conditions at spray time Wind S km/hr; temp. inverse humid.
65%-95%, no rain within 4-6 hra.

Met. conditions following spray (rain?) No Rain

Deposit rate 19.4 colonies/cm2

Cost/acre (ha) - optional(a) $41.10 per hectare flown

Percentage control(b) 92.6

Percentage defoliation (treated/check) 11.9
4

Percentage foliage protection(C) SS.2

· ,

1.

2.

3.

4.

5.

6.

7.

S.

9.

10.

11.

12.

13.

14.

15.

16.

17.

IS.

19.

20.

21.

22.

23.

24.

25.

Area - acres (ha) 1009.9

alnclude costs of materials and application

bAbbott's formula: % living untreated - % living treated x 100
% living untreated

cExpected %defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.



Data for Each Spray Block Reguested for CANUSA Report

1. Province or State Nova Scotia

2. Area - acres (ha) 1485.0

Status - operational or experimental Operational

Pre-spray larval density/18" branch 6.8

Pre-spray bud density (per m2, 18" branch) 205

Spray time larval development 5th & 6th

Percent bud flush at spray time (by tree species) 41

B.t. formulation and trade name Thuricide 16B (emulsifiable
concentrate)

9.4 liters per hectare

20 Billion International Units per hectareBIU applied/acre (ha)

Tracer dye used Nil

Applied volume rate/acre (ha)

Number of applications 1

Time between applications

Aircraft type used Ag-Cats

Nozzle system used (boom & nozzle, Micronair etc.) Tee-Jet 8006

Predominant tree species Red Spruce

Date spray started June 23

Date spray finished June 24

Met. conditions at spray time Wind 8 km/hr; temp. inverSe humid.
65%-95%, ~o rain within 4-6 hrs.

Met. conditions following spray (rain?) No Rain

Deposit rate 29.5 colonies/cm2

Cost/acre (ha) - optional(a) $41.10 per hectare flown

Percentage control(b) 92.6

Percentage defoliation (treated/check) 13.6

Percentage foiiage protection(C) 86.4

6.

9.

7.

8.

3.

4.

5.

19.

10.

11.

12.

13.

14.

15.

16.

17.
18.

20.

21.

22.

23.

24.

25.

,..: ';

Ii.
II
I,

,
i

,',.

,

Ii

~ ,

I
I:

aInclude costs of materials and application

bAbbott's formula: % living untreated - % living treated x 100
% living untreated

CExpected %defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum~
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1.

Data for Each Spray Block Requested for CANUSA Report

Province or State Nova Scotia

2. Area - acres (ha) 3204.9

9.4 liters per hectare

spray started

spray finished

conditions at sprayMet.

Date

Date

Status - operational or experimental Operational

Pre-spray larval density/18" branch 7.1

Pre-spray bud density (per m2, 18" branch) 131

Spray time larval development 5th & 6th

Percent bud flush at s pray time (by tree species) 51 81

B.t. formulation and trade name Thuricide 16B (emulsifiable
concentrate)

BIU applied/acre (ha) 20 Billion International Units per hectare

Tracer dye used Nil

Applied volume rate/acre (ha)

Number of applications 1

Time between applications -

Aircraft type used Ag-Cats

Nozzle system used (boom & nozzle, Micronair etc.) Tee-Jet 8006

Predominant tree species Red Spruce.
June 25

June 30

time Wind 8 km/hr; temp. inverse humid.
65%-95%, no rain within 4-6 hrs.

Met. conditions following spray (rain?) June 30 - rain 2 hrs.
after spraying

Deposit rate 24.3 colonies/cm2

Cost/acre (ha) - optiona~(a) $41.10 per hectare flown

Percentage control(b) 88.9

Percentage" defoliation (treated/check) 0.17

Percentage foliage protection(C) 82.7

3.

4.

5.

6.

9.

7.

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

aInclude costs of materials and application

bAbbott's formula: %living untreated - % living treated x 100
% living untreated

CExpected %defoliation - observed % defoliation x 100
Expected %defoliation

This list is essentially the same as that requested by the Forest Pest
. Control Forum.
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I
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21. Deposit rate bF rS

22. Cost/acre (ba) - optional(a) $41.10 per hectare flown

23. Percentage control(b) bF 84.6 rS SS.9

24. Percentage defdliation (treated/cbeck) bF 0.36 rS 0.27

25. Percentage foliage protection(C) bF 73.0 rS 64.3

Data for Each Spray Block Requested for CANUSA Report

Province or State Nova Scotia

Area - acres (ha) Application 1: 2418.S, Appl. 2: 2460.9

Status - operational or experimental Operational

Pre-spray larval density/1S" branch 23 bF; 16 rS

Pre-spray bud density (per m2, 18" branch) bF 86; rS 87

Spray time larval development 3rd & 4th, 5th & 6th

Percent bud flush at spray time (by tree species) bF 24; rS 86

B.t. formulation and trade name Thuricide 16B (emulsifiable
-- concentrate)

Tracer dye used Nil

Applied volume rate/acre (ha) 9.4 liters per hectare

Number of applications 2 (Block 50% balsam fir, 50% red spruce)

Time between applications - 14 days

Aircraft type used Ag-Cats

Nozzle system used (boom &nozzle, Micronair etc.) Tee-Jet 8006

Predominant tree species Balsam Fir and Red Spruce

Date spray started 1st application June 11, 2nd June 27

Date spray finished 1st application June 13, 2nd June 30

Met. conditions at spray time Wind S km/hr; temp. invers. humid.
65%-95%, no rain within 4-6 brs.

Met. conditions following spray (rain?) June 30 - rain 2 hrs.
after spraying

20 Billion International Units per hectareBIU applied/acre (ha)9.

2.

3.

4.

5.

6.

1.

7.

8.

15.

16.

17.

14.

10.

IS.

19.

11.

12.

13.

20.

I

I

\

I
'I

it-I ~

'i'

iii/
'10
:'.1't

,j
i

'J
"

aInclude costs of materials and application

bAbbott's formula: %living untreated - % living treated x 100
% living untreated

CExpected %defoliation- observed %defoliation x 100
Expected %defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Table 6

Efficacy of 1980 !..~. Trials - Newfoundland and Labrador

4>
Percentage

Application Rate
Area Larval density BIU/ha Total Population

Formulation (ha) per 45-cm br. (No. Appls.) reduction Defoliation Protection

THURICIDE 168 7,537 bF 8 blocks 1-14 20 (1) 2-100 24-46 0-76
3 blocks 21-38 (unadjusted)

THURICIDE 16B 292 bF 42 20 (1) 0 91 0
CoN
VI

THURICIDE 24B 400 bF 30 20 (1) 0 66 33

THURICIDE 32B 400 bF 40 20 (1) 0 93 0

NOVABAC 45B 400 bF 27 20 (1) 0 96 0

NOVABAC 3 400 bF 11 20 (1) 0 36 0

DIPEL 88 400 bF 47 20 (1) 0 99 0
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State Newfoundland and Labrador

2. Area - acres (ha) 7531 ha

9. BIU applied/acre (ha) 20 BIU/ha

10. Tracer dye used Nil

11. Applied volume rate/acre (ha) 5.4 liters per hectare

12. Number of applications 1

13. Time between applications - n/a

14. Aircraft type used Piper Pa~ee, Ag-Cat

15. Nozzle system used (boom & nozzle, Micronair etc.) B & N

16. Predominant tree species Balsam Fir

11. Date spray started June IS

IS. Date spray finished July 3

19. Met. conditions at spray time No data

20. Met. conditions following spray (rain?) No data

21. Deposit rate Not recorded

22. Cost/acre (ha) - optional(a) $20.76/ha

23. Percentage control(b) 2S-100% (unadjusted)

24. Percentage defoiiation (treated/check) 24-26/S2-100 (one spray
block was 100% defol.-200 ha)

•25. Percentage foliage protection(C) 0-76% (acceptable)

Status - operational or experimental

Pre-spray larval density/IS" branch

J
'! I
'j ,

I
11r
j '.
j

it
ij'

;j

;l
'.~l
j ~

r

3.

4.

5.

6.

7.

S.

Pre-spray bud density (per m2)

Spray time larval development

Percent, bud flush at spray time

B.t. formulation and trade name

Operational

8 blocks 1-14;
3 blocks 21-38

No data

L3-L4
(by tree species) 10 = 4 to 5

Thuricide 168 (80/20)

ainclude costs of materials and application'

bAbbott's formula: % living untreated - % liVing treated x 100
%living untreated

CExpected %defoliation - observed %defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State Newfoundland and Labrador

2. Area - acres (ha) 292 ha (Plot 1)

3. Status - operational or experimental Experimental

4. Pre-spray larval density/18" branch 42

5. Pre-spray bud density (per m2) No data

6. Spray time larval development lD =3.5

7. Percent bud flush at spray time (by tree species) 1D 4.1

8. ,!.£,. formulation and trade name Thuricide 16B

9. BIU applied/acre (ha) 20 BIU/ha

10. Tracer dye used Nil

11. Applied volume rate/acre (ha) 4.67 liters per hectare

12. Number of applications 1

13. Time between applications - n/a

14. Aircraft type used Piper Pawnee

15. Nozzle system used (boom & nozzle, Micronair etc.) B & N

16. Predominant tree species Balsam Fir

17. Date spray started June 23

18. Date spray finished June 24

19. Met. conditions at spray time 90% RH

20. Met. conditions following spray (rain?) No data

21. Deposit rate 15.6 droplets/cm2

22. Cost/acre (ha) - optional(a) n/a

23. Percentage control(b) a
24. Percentage defoliation (treated/check) 91/99

25. Percentage foliage protection(C) a
..

alnclude costs of materials ~nd application

bAbbott's formula: %living untreated - %liVing treated x 100
% living untreated

CExpected %defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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4.67 liters per hectare

Percentage defoliation (treated/check) 66.2/99.4

Percentage foliage protection(C) 33

Data for Each Spray Block Requested for CANUSA Report

Province or State Newfoundland and Labrador

Area - acres (ha) 400 ha (Plot 2)

Status - operational or experimental Experimental

Pre-spray larval density/1S" branch 29.6

Pre-spray bud density (per m2) No data

Spray time larval development 1D = 3.6

Percent bud flush at spray time (by tree species) ID = 3.7

B.t. formulation and trade name Thuricide 24B

No data

70%

(rain?)

BIU applied/acre (ha) 20 BIU/ha

Tracer dye used Nil

Applied volume rate/acre (ha)

Number of applications 1

Time between applications - n/a

Aircraft type used Piper Pawnee

Nozzle system used (boom & nozzle, Micronair etc.) B & N

Predominant tree species Balsam Fir

Date spray started June 24

Date spray finished June 24

Met. conditions at spray time

Met. conditions following spray

Deposit rate 4.9/cm2

Cost/acre (ha) - optional(a) n/a

Percentage control(b) 0

: :i

.-
ainclude costs of materials and application

bAbbott's formula: % living untreated - % living treated x 100
. % living untreated

cExpected %defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.

'j

h
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State Newfoundland and Labrador

2. Area - acres (ha) 400 ha (Plot 3)

3. Status - operational or experimental Experimental

4. Pre-spray larval density/18" branch 39.6

5. Pre-spray bud density (per m2) No data

6. Spray time larval development ID =3.5

7. Percent bud flush at spray time (by tree species) ID = 3.7

8. B.t. formulation and trade name Thuricide 32B

9. BIU applied/acre (ha) 20 BIU/ha

10. Tracer dye used Nil

11. Applied volume rate/acre (ha) 2.34 liters per hectare

12. Number of applications 1

13. Time between applications - n/a

14. Aircraft type used Piper Pawnee

15. Nozzle system used (boom & nozzle, Hicronair etc.) B & N

16. Predominant tree species Balsam Fir

17. Date spray started June 23

18. Date spray finished June 24

19. Met. conditions at spray time 75% an
20. Met. conditions following spray (rain?) No data

21. Deposit rate 9 drops/cm2

22. Cost/acre (ha) - optional(a) n/a

23. Percentage control(b) 0

24. Percentage defoliation (treated/check) 93/99

25. Percentage foliage protection(C) 0
4

alnclude costs of materials and application

bAbbott's formula: % living untreated - % living treated x 100
% living untreated

cExpected %defoliation - observed %defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

Province or State Newfoundland and Labrador1.

2. Area - acres (ha) 400 ha (Plot 4)

Ii
ii'
I
I

j.
,.~ .,

3. Status - operational or experimental Experimental

4. Pre-spray larval density/1S" branch 27.1

5. Pre-spray bud density (per m2) No data

6. Spray time larval development ID = 3.5

7. Percent bud flush at spray time (by tree species) ID = 4.3

S. !.l. formulation and trade name Novabac 45B

9. BIU applied/acre (ha) 20 BIU/ha

10. Tracer dye used Nil

11. Applied volume rate/acre (ha) 4.67 liters per hectare

12. Number of applications 1

13. Time between applications - n/a

14. Aircraft type used Piper Pawnee

15. Nozzle system used (boom & nozzle, Micronair etc.) B & N

16. Predominant tree species Balsam Fir

17. Date spray started June 24

IS. Date spray finished June 24

19. Met. conditions at spray time 50% RH

20. Met. conditions following spray (rain?) No data

21. Deposit rate 7.6 drops/cm2

22. Cost/acre (ha) - optional(a) n/a

23. Percentage control(b) 0

24. Percentage defoliation (treated/check) 96/99

25. Percentage foliage protection(C) 0
..

alnclude costs of materials and application

bAbbottrs formula: % living untreated - % living treated x 100
% living untreated

CExpected % defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State Newfoundland and Labrador

2. Area - acres {hal 400 ha (Plot 5)

3. Status - operational or experimental Experimental

4. Pre-spray larval density/IS" branch 11.1

5. Pre-spray bud density (per m2) No data

6. Spray time larval development ID = 4.0

7. Percent bud flush at spray time (by tree species) ID = 4.7

S. B.t. formulation and trade name Novabac 3

9. BIU applied/acre (ha) 20 BIU/ha

10. Tracer dye used Nil

11. Applied volume rate/acre (ha) 4.67 liters per hectare

12. Number of applications 1

13. Time between applications - n/a

14. Aircraft type used Piper Pawnee

15. Nozzle system used (boom & nozzle, Micronair etc.) B & N

16. Predominant tree species Balsam Fir

17. Date spray started June 24

18. Date spray finished June 24

19. Met. conditions at spray time 57% RH

20. Met. conditions following spray (rain?) No data

21. Deposit rate 12 drops/cm2

22. Cost/acre (ha) - optional(a) n/a

23. Percentage control(b) 0

24. Percentage defoliation (treated/check) 36/30

25. Percentage foliage protection{C) 0
•

aInclude costs of materials and application

bAbbott's formula: % living untreated - % living treated x 100
% living untreated

CExpected % defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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"

Data for Each Spray Block Requested for CANUSA Report

1. Province or State Newfoundland and Labrador

4

aInclude costs of materials and application

bAbbott's formula: % living untreated - % living treated x 100
% living untreated

3. Status - operational or experimental Experimental

4. Pre-spray larval density/1S" branch 46.S

5. Pre-spray bud density (per m2) No data

6. Spray time larval development ID = 3.5

7. Percent bud flush at spray time (by tree species) ID = 3.7

S. B.t. formulation and trade name Dipel SS

9. BIU applied/acre (ha) 20 BIU/ha

10. Tracer dye used Nil

11. Applied volume rate/acre (ha) 5.S4 liters per hectare

12. Number of applications 2 (nozzles clogged in first attempts)

13. Time between applications - 5 days

14. Aircraft type used Piper Pawnee

15. Nozzle system used (boom & nozzle, Micronair etc.) B & N

16. Predominant tree species Balsam Fir

17. Date spray started June 23

IS. Date spray finished June 30

19. Met. conditions at spray time 55% RH

20. Met. conditions following spray (rain?) No data

21. Deposit rate No data

22. Cost/acre (ha) - optional(a) n/a

23. Percentage control(b) 0

24. Percentage defoliation (treated/check) 99/99

25. Percentage foliage protection(C) 0

400 ha (Plot 6)2. Area - acres (ha)

J
I

i:

l

CExpected %defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.



Table 7

Efficacy of 1980 B.t. Trials - Maine,
Percentage

Application Rate
Area Larval density BIU/ha Total Population

Formulation (ha) per 45-cm br. (No. Appls.) . reduction Defoliation Protection

THURICIDE 16B 7,774 bF 32 20 (I) 55 68 19

(1) 42
I

THURICIDE 16B 3,315 bF 19 20 37 43 .s:-
w

THURICIDE 16B 3,292 bF 17 20 (1) 45 32 48 I

THURICIDE 16B 5,992 bF 23 20 (1) 68 52 29

DIPEL 4L 4,660 bF 12 20 (1) 54 30 46

DIPEL 4L 10,521 bF 27 20 (1) 22 73 0

DIPEL 4L 12,381 bF 31 20 (1 ) 81 36 44
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Data for Each SpraY Block Requested for CANUSA Report

1. Province or State Maine (SUMMARY)

2. Area - acres (ha) approximately 197,000 acres (79757 ha)

3. Status - operational or experimental Operational

4. Pre-spray larval density/IS" branch 11.S to 31.2

5. Pre-spray bud density (per m2) unknown

6. Spray time larval development L4

7. Percent bud flush at spray time (by tree species) ?

8. B.t. formulation and trade name Thuricide 16B and Dipel 4L

8 BIU/ha9. BIU applied/acre (ha)

10. Tracer dye used none

11. Applied volume rate/acre (ha) Dipel ~ 80 oz/ac;
Thuricide = 80 & 128 oz/ac

alnclude costs of materials and application

Number of applications 1

Time between applications - n/a

Aircraft type used Bell 205 and 212 helicopters,
Thrush fixed wing aircraft

Nozzle system used (boom & nozzle, Micronair etc.)

Met. conditions at spray time

Met. conditions following spray (rain?)

Deposit rate good

Cost/acre (ha) - optional(a) $12.50/acre

Percentage control(b)•
Percentage defoliation (treated/check)

Percentage foliage protection(~)

B & N
(8006 flat fan)

Balsam Fir

5/24/80

6/7/80 (Helicopters)
6/14/80 (Thrush)

Date spray started

Date spray finished

Predominant tree species

13.

14.

15.

12.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

~ :
,

;li.
'.

I·
I
I,
I.

bAbbott's formula: % living untreated - %liVing treated x 100
%living untreated

CExpected % defoliation - observed % defoliation x 100
Expected %defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State Maine-Washington & Hancock Counties
(10 eval. blocks)

2. Area - acres (ha) 19,201 ac (7774 ha)

3. Status - operational or experimental Operational

4. Pre-spray larval density/18" branch 31.7

5. Pre-spray bud density (per m2) USFS-no data

6. Spray time larval development L4

7. Percent bud flush at spray time (by tree species)

B. fir bud index 3.4 (start) to 3.9 (finish)

8. B.t. formulation and trade name Thuricide 16B

9. BIU applied/acre (ha) 8/acre

10. Tracer dye used none

11. Applied volume rate/acre (ha) 80 fluid oz/acre

12. Number of applications 1

13. Time between applicati~ns - n/a

14. Aircraft type used Bell 205 and 212 helicopters,

15. Nozzle system used (boom & nozzle, Micronair etc.) B & N

16. Predominant tree species Balsam Fir

17. Date spray started 5-25-80

18. Date spray finished 5-28-80(Helicopters)

19. Met. conditions at spray time generally good

20. Met. conditions following spray (rain?) some blocks received
showers within 6 hrs.

21.

22.

23.

24.

Deposit rate good

Cost/acre (ha) - optional(a)

Percentage control(b) 55%
•

Percentage defoliation (treated/check) 68/56 (checks had lower
population)

25. Percentage foliage protection(C) 19%

alnclude costs of materials and application

bAbbottts formula: % living untreated - % living treated x 100
% living untreated

CExpected %defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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This ·list is essentially the same as that requested by the Forest Pest
Control Forum.

aInclude costs of materials and application

spray)

37/72

18.8

54/18" tip

80 fluid oz/acre

good

(rain?) within 24 hours

Balsam Fir

Date spray started 5-26-80

Date spray finished 5-27-80

Met. conditions at spray time

Met. conditions following spray

Deposit rate good

Cost/acre (ha) - optional(a)

Percentage control(b) 42%

Percentage defoliation (treated/check)

Percentage follage protection(C) 43%

Predominant tree species

Data for Each Spray Block Requested for CANUSA Report

Province or State Maine-Haynesville area (2 eval blocks-
2 dropped due to precipitation following

Area - acres (ha) 8187 acres (33.5 ha)

Status - operational or experimental Operational

Pre-spray larval density/18" branch

Pre-spray bud density (per m2)

Spray time larval development L4

Percent bud flush at spray time (by tree species)
Bud Index 3.9 (Que. method)

B.t. formulation and trade name Thuricide 16B

BIU applied/acre (ha) 8 BIU/acre

Tracer dye used 1

Applied volume rate/acre (ha)

Number of applications 1

Time between applications - n/a

Aircraft type used Bell 20S'and 212 helicopters.

Nozzle system used (boom & nozzle. Micronair etc.) B & N

6.

7.

2.

1.

3.

5.

bAbbott's formula: % living untreated - % living treated x 100
% living untreated

CExpected %defoliation - observed %defoliation x 100
Expected % defoliation

4.

8.

9.

14.

21.

22.

23.

24.

25.

10.

11.

12.

13.

15.

16.

17.

18.

19.

20.

! 1,
I

!:.....",.
~ ;
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State ~~ine-Haynesville area (2 eval blocks--
2 dropped due to rain) .

2. Area - acres (ha) 8131 acres (3292 ha)

3. Status - operational or experimental Operational

4. Pre-spray larval density /18" branch 17.1

5. Pre-spray bud density (per m2) 85.12/18" tip

6. Spray time larval development L4

7. Percent bud flush at spray time (by tree species)
Bud Index 3.8

8. B.t. formulation and trade name Thuricide 16B

9. BIU applied/acre (ha) 8/acre

good

(rain?) light rain 1 day later

32/72

Nozzle system used (boom & nozzle. Micronair

Predominant tree species Balsam Fir

Date spray started 5-24-80

Date spray finished 5-26-80

Met. conditions at spray time

Met. conditions following spray

Deposit rate good

Cost/acre (ha) - optional(a)

Percentage control(b) 45%

Percentage defoliation (treated/check)
4

Percentage foliage protection(C) 48%

Tracer dye used none

Applied volume rate/acre (ha) 1 gallon (128 oz)/acre

Number of applications 1

Time between applications - n/a

Aircraft type used Bell 205 and 212 helicopters.

etc.) B & N

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

aInclude costs of materials and application

bAbbott's formula: % living untreated - % living treated x 100
% living untreated

cExpected %defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State Maine-Houlton Area (2 eval. blocks)

2. Area - acres (ha) 14,800 acres (5992 ha)

aInclude costs of materials and appli~ation

bAbbottts formula: % living untreated - % living treated x 100
% living untreated

Percentage folfage protection(C) 29%

52/50 (checks had lower
pop)

good

(rain?) light rain 1-2 days later

8/acre

Met. conditions at spray time

Met. conditions following spray

Deposit rate good

Cost/acre (ha) - optional(a)

Percentage control(b) 68%

Percentage defoliation (treated/check)

BIU applied/acre (ha)

Tracer dye used· none

App~ied volume rate/acre (ha) 1 gallon/acre

Number of applications 1

Time between applications - n/a

Aircraft type used Bell 205 and 212 helicopters,

Nozzle system used (boom &nozzle, Micronair etc.) B & N

Predominant tree species Balsam Fir

Date spray started 5-29-80

Date spray finished 6-02-80

Status - operational or experimental Operational

Pre-spray larval density /18" branch 23.1

Pre-spray bud density (per m2) USFS-no data

Spray time larval development L4

Percent bud flush at spray time (by tree species)
Bud Index 4.0-4.2

B.t. formulation and trade name Thuricide 16B

3.

7.

8.

9.

4.

5.

6.

19.

25.

13.

14.

15.

16.

17.

18.

1.0.

11.

12.

20.

21.

22.

23.

24.

L
j I
>,'

"

"
.i: :

i'

I' I,j,,,
;H

I
I

i'

CExpected %defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State Maine-Houlton Area

2. Area - acres (ha) 11,510 acres (4660 ha)

3. Status - operational or experimental Operational

4. Pre-spray larval density/ IS" branch U.B

5. Pre-spray bud density (per m2) USFS-oo data

6. Spray time larval development L4

7. Percent bud flush at spray time (by tree species)
Bud Index 4.2

S. B.t. formulation and trade name Dipel 4L

9. BIU applied/acre (ha) S/acre

10. Tracer dye used none

11. Applied volume rate/acre (ha) SO fl. oz/acre

12. Number of applications 1

13. Time between applications - n/a

14. Aircraft type used B~l1 205 and 212 helicopters,

15. Nozzle system used (boom & nozzle, Micronair etc.) B & N

16. Predominant tree species Balsam Fir

17. Date spray started 6-02-S0

lB. Date spray finished 6-02-S0

19. Met. conditions at spray time good

20. Met. conditions following -spray (rain?) some rain next day

21. Deposit rate good

22. Cost/acre (ha) - optional(a)

23. Percentage control(b) 54%

24. Percentage defoliation (treated/check) 30/50

25. Percentage foliage protection(C) 46%

aInclude costs of materials and application

bAbbottts formula: % living untreated - % living treated x 100
% living untreated

CExpected %defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State Maine-Moosehead area (2 eval blocks -
2 discarded due to rain immediately after
spray)

2. Area - acres (ha) 25,986 ac (10521 ha)

3. Status - operational or experimental Operational

4. Pre-spray larval density/18" branch 26.8

5. Pre-spray bud density (per m2) USFS-no data

6. Spray time larval development peak of 4th lnstar

7. Percent bud flush at spray time (by tree species) 4.4-4.8

8. B.t. formulation and trade name Dipel 4L

good

(rain?) one area rain same day

8/acre

Tracer dye used none

Applied volume rate/acre (ha) 80 fl. oz/acre

Number of applications 1

Time between applications - n/a

Aircraft type used Bell 205 and 212 helicopters,

Nozzle system used (boom & nozzle, Micronair etc.) B & N

Predominant tree species Balsam Fir

Date spray started 5-31-80

Date spray finished 6-06-80

Met. conditions at spray time

Ket. conditions following spray

Deposit rate good

Cost/acre (ha) - optional(a)

Percentage control(b) 21.5%

16.

23.

17.

9. BIU applied/acre (ha)

10.

15.

11.

18•.

19.

20.

21.

22.

12.

13.

14.

; j

,
~ ..
.I

i l.: :

'Ii,
.
'I i

24. Percentage defoliation (treated/check) 73/88

25. Percentage foliaie protection(C) 0%

aInclude costs of materials and application

bAbbottrs formula: % living untreated - %living treated x 100
% living untreated .

cExpected % defoliation - observed %defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State Maine-Caribou area (4 eval blocks) .

2. Area - acres (ha) 12,3S1 acres (5013 ha)

3. Status - operational or experimental Operational

4. Pre-spray larval density/18" branch 31.2

5. Pre-spray bud density (per m2) USFS-no data

6. Spray time larval development L4 & LS

7. Percent bud flush at spray time (by tree species)
Bud index 4.4-5.0

8. B.t. formulation and trade name Dipel 4L

9. BIU applied/acre (ha) S/acre

10. Tracer dye used none

11. Applied volume rate/acre (ha) SO fl. oz/acre

12. Number of applications 1

13. Time between applications - n/a

14. Aircraft type used B~ll 205 and 212 helicopters,

15. Nozzle system used (boom &nozzle, Hicronair etc.) B & N

16. Predominant tree species Balsam Fir

17. Date spray started 6-04-S0

IS. Date spray finished 6-07-80

19. Met. conditions at spray time good

20. Met. conditions following spray (rain?) good

21. Deposit rate good

22. Cost/acre (ha) - optional(a)

23. Percentage control(b) SI%

24. Percentage defoliation (treated/check) 36/64

25. Percentage foliage protection(C) 44

alnclude costs of materials and application

bAbbott's formula: %living untreated - % living treated x 100
% living untreated

CExpected %defoliation - observed %defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Table 8

Efficacy of 1980 B_!._ Trials - University of Maine

.. Percentage
Application Rate

Area Larval density BIUIha Total Population
Formulation (ba) per 45-cm br. (Noe Apple.) reduction Defoliation Protection

•
THURICIDE 16B 200 bF 33 20 (1) 0 77

I",n

10 N

THURICIDE 24B 200 bF 44 20 (1) 0 64 30

DIPEL 4L 200 bF 35 20 (1) 22 60 31

DIPEL 4L 200 bF 40 20 (1) 35 65 25

DIPEL 4L 200 bF 31 20 (1) 0 56 35
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Deposit rate 23 ± 11 drops/cm2

Cost/acre .(ha) - optional(a) --

Percentage control(b) 0

Percentage defoliation (treated/check) 77/86
4

Percentage foliage protection(C) 10

Predominant tree species Balsam Fir

Date spray started June 1

Date spray finished June 2

Met. conditions at spray time O.K.

Met. conditions following spray (rain?) rain within 24-48 hrs of
spray

Tracer dye used none

Applied volume rate/acre (ha) 9.4 L/ha

Number of applications 1

Time between applications - n/a

Aircraft type used Thrush and Stearman

Nozzle system used (boom & nozzle, Micronair etc.) B & N - 8006
flat fans at 45°

20/haBIU applied/acre (ha)

Data for Each Spray Block Requested for CANUSA Report

frovince or State Maine (Univ. of Maine)

Area - acres (ha) 5 x 40 ha

Status - operational or experimental Experimental (Th - 1 GPA)

Pre-spray larval density/18" branch 32.8

Pre-spray bud density (per m2) no data

Spray time larval development L3 & L4

Percent bud flush at spray time (by tree species) No data

B.t. formulation and trade name Thuricide 16B

~

? #

~

;t·
p.:

J
,

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

aInclude costs of materials and application

bAbbott's formula: % living untreated - % living treated x 100
% living untreated

CExpected % defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.



- 54 -

This list is essentially the same as that requested by the Forest Pest
Control Forum.

CExpected %defoliation - observed % defoliation x 100
Expected % defoliation

Balsam Fir

20/ha

June 2

June 2

Predominant tree species

Date spray started

Date spray finished

Tracer dye used none

Applied volume rate;acre (ha) 4.7 L/ha

Number of applications 1

Time between applications - n/a

Aircraft type used Thrush a~d Stearman

Nozzle system used (boom &nozzle. Micronair etc.) B & N - 8004
flat fans at 45°

9. BIU applied/acre (ha)

Data for Each Spray Block Requested for CANUSA Report

1. Province or State Maine (Univ. of Maine)

2. Area - acres (ha) 5 x 40 ha

3. Status - operational or experimental Experimental (Th. 0.5 GPA)
(Th. 0.56 GPA)

4. Pre-spray larval density/1S" branch 43.5

5. Pre-spray bud density (per m2) no data

6. Spray time larval development L3 & L4

7. Percent bud flush at spray time (by tree species) No data

S. B.t. formulation and trade name Thuricide 24B

18.

aInclude costs of materials and application

bAbbott's formula: %living untreated - % living treated x 100
% living untreated

16.

17.

15.

19. Met. conditions at spray time O.K.

20. Met. conditions following spray (rain?) rain within 24-48 hrs of

21. Deposit rate 16.7 + 1.7 drops/cm2

22. Cost/acre (ha) - optional(a)

23. Percentage control(b) 0

24. Percentage defoliation (treated/check) 64/86

25. Percentage follage protection(C) 30

10.

11.

12.

13.

14.
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State Maine (Univ. of Maine)

2. Area - acres (ha) 5 x 40 ha

3. Status - operational or experimental Experimental (D 0.5 GPA)

4. Pre-spray larval density/18" branch 35.4

5. Pre-spray bud density (per m2) no data

6. Spray time larval development L3 & L4

7. Percent bud flush at spray time (by tree species) No data

8. B.t. formulation and trade name Dipel 4L

9. BIU applied/acre (ha) 20/ha

10. Tracer dye used none

11. Applied volume rate/acre (ha) 4.7 L/ha

12. Number of applications 1

13. Time between applications - n/a

14. Aircraft type used Thrush and Stearman

15. Nozzle system used (boom & nozzle, Micronair etc;) B & N - 8004
flat fans at 45 0

16. Predominant tree species Balsam Fir

17. Date spray started June 5

18. Date spray finished June 6

19. Met. conditions at spray time O.K.

20. Met. conditions following spray (rain?) good

21. Deposit rate 14.7 + 9.4 drops/cm2

22. Cost/acre (ha) - optional(a) --

23. Percentage control(b) 21.9

24. Percentage defoliation (treated/check) 59.6/85.8

25. Percentage f6liage protection(C) 30.6

8lncl ude costs of materials and application

bAbbott's formula: %living untreated - % living treated x 100
% living untreated

CExpected %defoliation - observed % defoliation x 100
Expected %defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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aInclude costs of materials and application

bAbbott's formula: %living untreated - %living treated x 100
. % living untreated

CExpected %defoliation - observed %defoliation x 100
Expected %defoliation

Data for Each Spray Block Requested for CANUSA Report

1. Province or State Maine (Univ. of Maine)

2. Area - acres (ha) 5 x 40 ha

3. Status - operational or experimental Experimental (D 0.25 GPA)

4. Pre-spray larval density/IS" branch 39.6

5. Pre-spray bud density (per m2) no data

6. Spray time larval development . L3 - L4

7. Percent bud flush at spray time (~ tree species) No data

S. !.~. formulation and trade name Dipel 4L

9. 'BIll applied/acre (ha) 20/ha

Tracer dye used none

Applied volume rate/acre (ha) 2.35 L/ha

Number of applications 1

Time between applications - n/a

Aircraft type used Thrush and Stearman

Nozzle system used (boom &nozzle. Micronair etc.) B & N - S004
flat fans at 45°

12.

10.

11.

16. Predominant tree species Balsam Fir

17. Date spray started June 6

IS. Date spray finished June 6

19. Met. conditions at spray time O.K.

20. Met. conditions following spray (rain?) good

21. Deposit rate 5.0 ± 1.9 drops/cm2

22. Cost/acre (ha) - optional(a) --

23. Percentage control(b) 35

24. Percentage defoliation (treated/check) 64.S/S5~8

25. Percentage foliage protection(C) 24.5
•

13.

• 14.

15.

i ~
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This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Data for Each Spray Block Requested for CANUSA Report

1. Province or State Maine (Univ. of Maine)

2. Area - acres (ha) 5 x 40 ha

no data

Experimental (D 1 GPA)

30.9

Peak L3 to Peak L4

(by tree species) No data

Dipel 4L

Status - operational or experimental

Pre-spray larval density /18" branch

Pre-spray bud density (per m2)

Spray time larval development

Percent bud flush at spray time

3.

4.

5.

6.

7.
8. !.~. formulation and trade name

9. BIU applied/acre (ha) 20/ha

10. Tracer dye used none

11. Applied volume rate/acre (ha) 9.4 L/ha

12. Number of applications 1

13. Time between applications - n/a

14. Aircraft type used Thrush and Stearman

15. Nozzle system used (boom & nozzle, Micronair etc.) B & N - 8004
flat fans at 45 0

16. Predominant tree species Balsam Fir

17. Date spray started June 1

18. Date spray finished June 2

19. Met. conditions at spray time O.K.

20. Met. conditions following spray (rain?) Rain within 24-48 hrs after
spray

21. Deposit rate 28.4 ! 22.9 drops/cm2

22. Cost/acre (ha) - optional(a) --

23. Percentage control(b) 0.0

24. Percentage defoliation (treated/check) 56/86

25. Percentage foliage protection(C) 34.7

aInclude costs of materials and application

bAbbott's formula: % living untreated - % living treated x 100
% living untreated

cExpected % defoliation - observed % defoliation x 100
Expected % defoliation

This list is essentially the same as that requested by the Forest Pest
Control Forum.
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Table 9

Cost of !.1,. applications in 1980

Cost/ha ($) Comments

23.17 Materials and application

24.00 Materials and application

28.70 Materials and application

45.79 Total* (Nova Scotia only)

20.76 Materials and application

30.87 Materials and application

*Inc1udes salaries, travel, special services, biocide, air
craft, lodging, rentals, trucking, equipment and sundries.

Maine

Ontario

Nova Scotia

Newfoundland
and labrador

Queooc

Jurisdiction

I
I

I
j

I
I.'
f'
I'"

I'

jl:
;.

i'
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Table 10

Overall success rates of ~.~. trials by tree species in 1980
based on number of applications achieving 50% or less

defoliation of current growth.*

Number with. 50%
Number of defoliation (%) or

Tree Species Applications indicated as acceptable

White spruce 6 4 (67)

Red/black spruce 7 6 (86)

Balsam fir 32 17 (53)

*Only those with efficacy data included•
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Table 11

Success rates of B.t. applications by tree species in 1979 and 1980 based on the
prop~rt1on of treated areas acceptably protected*

Tree species
Ar§8 treated (ha)

1979 1980
Area protected
1979 1980

Percent protected
1979 1980 1979 +

1980

White spruce

Red/black spruce

Balsam fir

21,311

3,720

39,708

1,412

8,284

94,347

3,520

27,302

952

8,168"

66,885

91

95

69

67

99

71

90

97

70

0\
o
I

*Includes only trials for which efficacy data was p~ovided
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Table 12

Success rates of B.t. in 1980 by jurisdiction in eastern Canada and Maine,
based on percentage of sprayed area acceptably protected.

Jurisdiction
(hectares)

Ontario

Quebec

Nova Scotia

Newfoundland
and Labrador

Maine (State
and UMO combined)

Product

Thuricide 16B
Thuricide 248
Dipel 88

Thuricide 248
+ Chitinase
Dipel 88

Thuricide 16B

Thuricide 16B
Dipel 88

Thuricide 168
Thuricide 24B
Dipel 4L

Total area
treated

1,209

22,180

25,628

9,829

41,567

Percentage of area
acceptably protected

73

100

90

75

39
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Table 13

• ~_~ ~ __ J ~'

5

Success rates of ~.~. applications 1n eastern Canada and Maine. 1979-1980*

Area Av. droplets Percent of
treated per cm2 area

Province or State Products used (ha) (range) protected**

Ontario Novabac 3, Thuricide 16B 4.846 22 (11-30) 74
artd 24B, Dipel 88

FPMI (1980 only) Thuricide 16B, 24B, 320 34 (25-40) 100
Dipel 88

New Brunswick Thuric:ide 168, Dipel 88. 45B ~60 23 (2-53) 100
(1979 only)

Nova Scotia Thuric1de 168 30.188 51 (9-111) 92

Newfoundland Thurlcide 168, 24BA, 24BC 15,699 9 (5-16) 48
and Labrador Novabac 45B

Quebec Thurlclde 16B, 24B, 32B 33,174 43 (10-87) 89
Dlpel 88

.
Maine (Maine For. Thurlcide 168, 32B 38,862 14 (6-28) S4
Serve and D1pel 4L
U.M.O. combined)

*Includes only treatment areas for which efficacy data was supplied by provincial or state
cooperators

**Based on criterion of 50% or greater retention of current year's growth.



Table 14

Success rates of various B.t. products used against the spruce budworm
in 1979 and 1980.

Area (ha) Number of Percent of treated
treated applications area protected

Product 1979 1980 1979 1980 1979 1980 1979 + 1980
~

Thuricide 168 26,243 55,793 14 17 71 71 71

Thuricide 24B 140 240 2 3 100 17 47

Thuricide 328 4,916 20,971 3 2 0 100 81
I

Dipel 88 (4L) 7,839 23,211 4 11 100 50 69 0'\
w

Dipel 45B 80 0 1 0 100 0 100 I

Novabac 3 5,057 400 3 1 81 100 82

Novabac 45B 80 0 1 0 100 0 100



Table 15

Trend of B.t. efficacy in relation to dosage of B.t.
applied on balsam fir in 1979 and 1980. --

~ Av. larval density
Dosage range Area (ha) per 45 em br. Number of

(BIU/ha) treated (range) treatments

9.4 - 10.9 5,503 21 (13-35) 3

19.5 - 20.0 86,663 27 ( 5-56) 46

29.6 - 29.7 27,274 12 (10-15) 3

40 80 21 1

Area protected
(% of treated)

4,703 (85)

53,627 (62)

25,043 (92)

80 (100)
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Table 16

Trend 1D the relationship between ground level deposit
and effectiveness 1n 1979 and 1980.

Larval Aria protected (ha)
Drople ts / cm2 dins itie. /45 ClII Total area Number of Percent of

range branch tip (Av. ) treated (ha) applications Total treated

aALSAH FIll

5 - 10 40, 30. 40. 17 r.600 7 0 0
72. 71, 67

(49.6)

11 - 10 24. 6, 44. 35. 19.623 11 6,910 35
42. 11, 27, 13 -

20. 20. 21
(23.9)

21 - 30 49, 10, 31. 33. 29.510 8 27.157 92
56. 42, 16, 25

(32.8)

31 - 40 13. 5, 18. 24 8.202 4 8.202 100
(15.0)

41 - SO 24. 35. 15, 11 6.932 4 6.932 100
(21.3)

51 - 87 11, 10 5,542 2 5.542 100
(10.5)

WHITE SPRUCE

11 - 20 17. 9. 8, 44, 28 14.248 5 14.248 100
(25.4)

21 - 30 67, 45. 29, 6 2,128 4 _ . 0 0
(36.3)

31 - 40 30. 21. 44 310 3 320 100
'31.7)

RED SPIlUCE

6 - 10 26. 25. 27 1,200 3 800 75
(26.0)

11 - 20 6. 7. 19. 7 4.500 4 4.500 100
( 10.0)

21 - 30 7. 12 2.485 2 2,485 100
(9.5)

38 - 56 14, 22 1,760 2 1.760 100
(18.0)



Trend of !.~. effectiveness in relation to pre-spray
spruce budworm larval density on balsam fir (1979 and

1980 combined)
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Table 17

43
23

100

100

Percent of
area

protected

6,986

1,160
8,146

22,220 79

2,188 ioo
1,230 66

158 44
14,474 100
8,023 91
9,566 29

41,639 60

22,220

Area
protected (ha)*

283

6,986
1,092

26,986
35,347

2,188
10,954

360
14,474
8,817

32,986
69,779

5,790

28,010

22,220

Area treated
(ha)

Higher than 30
Ontario
Quebec
New Brunswick
Nova Scotia
Newfoundland
Maine
Totals

10 - 30
Ontario
Quebec
New Brunswick
Nova Scotia
Newfoundland
Maine
Totals

Less than 10
Ontario
Quebec
New Brunswick
Nova Scotia
Newfoundland
Maine
Totals

Pre-spray larval
density/45-cm branch

n
I
If

*Based on retention of 50% or more of current year's growth.



Table 18

Trend in relationship between current year's shoot
density on balsam fir and defoliation in 15 !.~.

treatment plots. 1979-1980*

Average number
of shoots/45-em Pre-spray larval Ratio,

branch tip Number of density per .of shoots/ Dosage apple Percent
(range) . treatment plots 45 em branch tip larvae (BIU/ha) defoliation

31 ( 30 - 50) 2 11 2.8. 20 60 (J\
......

83 ( 51 - 100) 4 16 5.2 23 42

121 (101 - 150) 6 17 7.1 18 25

188 (151 - 227) 3 24 7.8 13 16

*Data provided by cooperators in Quebec, Ontario and Nova Scotia in 1979 and 1980.



- 68 -

APPENDIX I



~ f;'
'..-,

- 69 ...

Bioassay of Commercial B.t. Preparations 1980

by

PAUL G. FAST

Drum samples comprising 39 batch numbers were received from co
operating agencies. Drum samples were mixed and equal aliquots from
each drum were pooled to provide the sample for each batch number.
Samples were assayed against newly-moulted IVth-instar spruce budworm
larvae by incorporation of the sample into diet. Fifty larvae were
assayed/dose and each assay was replicated at least 2x, most 3x. All
assays were compared to HD-1-S, the North American standard assayed at
the same time and under the same conditions. Coefficients of variation
(CV) of ten assays chosen at random were all under 5%.

The samples received from Quebec were all 1/2 to 1/10 as potent
as the standard although· they were effective when applied in the
forest. In Quebec, barrels were sampled without mixing by means of an
extended pipette reaching to the middle of the barrel. Because they
achieved adequate results in the field, I am led to suggest that
settling occurs in the barrel and our low potency res~lts are due to un
representative sampling rather than reduced potencies. No other batches
were clearly less potent than the standard.
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;il TABLE I
q.,.
'I Batch II Source LD50HD-I-S/LD50 unknownIT ManufacturerH'
:]
\"

I ~i Sandoz 32 BIU 6WO 4066 Quebec 0.188 0.292 0.338' ,»,
~ i~j Sandoz 32 BIU 6WO 4067 Quebec 0.117 0.242 0.090:, ~ Sandoz 32 BIU 6WO 3057 Quebec 0.126 0.173 0.165
\'::- i Sandoz 32 BIU 6WO 3058 Quebec 0.072 0.141 0.132!i- ,
Hf i Sandoz 32 BlU 6WO 1011 Quebec 0.081 0.051 0.058
tJ! I Sandoz 32 BIU 6wO 4072 Quebec 0.69 0.286 0.478

f:ll
Sandoz 32 BIU 6WO 5082 Quebec 0.234' 0.230 0.106

I . ' Sandoz 32 BIU 6WO 5087 Quebec 1.26 0.705 0.750

111
Sandoz 16 BlU 2WO 0531 Morris 1.08 0.518 0.48
Sandoz 16 B;rU 2WO 5096 Nfld. 1.05 0.600 0.523

L Sandoz 16 BIU 2WO 2052 N.S. 0.590 0.640 0.430
t{i

Sandoz 16 BIU 2WO 2053 N.S. 0.520 0.955 0.830
,I': Sandoz 16 BIU 2WO 2055 N.S. 0.687 0.650 0.866(: '

I): Sandoz 16 BIU 2WO 0551 N.S. 0.828 0.250 0.867
i Sandoz 16.BIU 2W1 2940 N.S. 1.080 0.645 0.424

Sandoz 16 BIU 2W1 2941 N.S. 1.288 0.280 1.12
Sandoz 16 BIU 2W1 2942 N.S. 1.128 0.582 1.411
Sandoz 16 BIU 2W1 2943 N.S. 1.109 0.724 0.514
Sandoz 16 BIU 2WO 1965 N.S. 0.845 0.785

Abbott 32 BIU 14780 Quebec 0.88 0.60
~c Abbott 32 BIU 14781 Quebec 1.12 0.50

Abbott 32 BIU 14783CF Morris 0.50 0.51

+
Abbott 32 BIU 14784 Nfld. 0.76 0.59
Abbott 32 BIU 14718 Ontario 0.72 0.86

'I I

.:l j Sandoz 24 BIU 01432 Nfld. 0.676 1.11 0.481

1~1
Sandoz 32 BIU 01433 Nfld. 1.18 0.816
Sandoz 24 BIU 9t301 Morris 0.957 0.750 0.408

I:,

F Cyanamid 32 BIU 1350-6 Nfld. 0.62 0.54 0.51
~f, Cyanamid 45 BIU 1350-8 Nfld. 0.504 0.44
.. , j
?;

II
1,111.1
~. ,

" '

"!
:: .~ I

;'{i
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FOREST PROTECTION LIMITED
P.O. BOX 1030

FREDERICTON. N.B.
E3B 5C3

Tf{: (506) Hi-JJ66

AprH 2, 1981

Forest Pest Management Institute
.. P.O. Box 490

Sault Ste. Marie, Ontario
P6A 5M7

Tt/n 0/-1--16219

Attention: Dr. O.N."Morris

Dear Ozzie:

~ect: B.t. use in New Brunswick - 1980

I am afraid I was unaware that you expected a B. t. report from
us to include in the CANUSA report. As you prObably recall New
Brunswick usage in 1980 was a hastily-planned exercise on a
large number of widely-scattered WOOdlots considered by some to
be a Iltri a1" of B. t. potential in the setback zone but wi th
little real opportunity to make it a satisfactorily-controlled
scientific experiment. Abrave attempt was made by field crews
to measure results and we are still wrestling with the data to
obtain some education from them but I'm afraid the clearest
message so far is that they can only reflect impressions, not
conclusive scientific information. In that light I do not
believe that their inclusion in the CANUSA report would proper
ly serve B.t. or other scientific investigators.

-- <# ,

The attached assessment was presented to the Board of Directors.
You are free to use it if you consider it appropriate.

Yours sincerely,

H.J. Irving
Managing Director

HJI/gj
Att.
cc: Mr. E.G. Kettela
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FOREST PROTECTION LIMITED

Trial Use of Bacillus thuringiensis for Small Woodlot Protection
Against Spruce Budworm - 1980

Selection of Woodlots

Woodlot owners were invited by the Department of Natural
Resources to request treatment on the basis of a nominal charge of one
dollar per acre (later rescinded). From the requests received some 380
woodlots were exaniined jointly by Forest Protection Limited and New
Brunswick Natural Resources from aerial photographs, by Fores t'
Protection Limited from low-level aerial observation and for ground
sampling of infestation level. From these, 251 woodlots totalling
26,000 acres were selected by the follwoing criteria:

(a) Minimum of 50 acres (several smaller acres were sprayed early in
the project).

(b) Susceptible species to comprise more than 25% of total stand.

(c) Larval population more than 2 per 18 inch branch.

(d) Operational feasibility.

Method of Application

Products used were:

(1) Thuricide 16B : 1: 1 with water and 1/1600 part Chevron sticker
(94%).

(2) Novabac 3 :1:3 with water and 1/1600 part Chevron sticker (6%).

Application made at one gallon formulation/acre = 8 BIU/acre~

Aircraft Equipment:

(1) Piper Pawnee, Stearman: boom and nozzle

(2) Cessna Ag-Truck: Micronaire Au 3000 rotary atomizers

(3) Bell 2068 helicopter: boom and nozzle



- 74 -

Method of Biological Assessment

Within time available 150 woodlots were sampled:

(1) Prespray populations.

(2) Postspray populations: pupal stage

(3) Postspray foliage conditions.

Results were appraised by comparing these data with similar data
from unsprayed checks. Primary emphasis was placed on degree of foliage
preservation.

Results

Results were highly variable but on the over-all suggested that
that some degree of foliage protection was achieved on slightly more
than half the woodlots and little or none on the remainder.

Attempts to analyze the data by district, host species, level of
infestations, larval development, type of application and timing
produced generally inconclusive and sometimes aberrent results, in part
owing to inadequate sample size.

Conclusions

In terms of crop protection the results on the whole are
disappointing exhibiting once again the unpredictability of these
products when used on an operational scale by presently available
application technology and skill. Although not intended as a closely
controlled scientific exercise, the elementary assessment data obtained,
while suggestive ot certain tendencies, are of insufficient quality to
warrant close statistical exploration of the reasons· for success or
failure. The exercise undoubtedly confirms, however, the conclusion
derived from other experience: that acceptable results are
significantly more difficult and costly to achieve with small,
discontinuous spraying than in large contiguous blocks, whatever the
insecticide.
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