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Two Matacil® (Aminocarb) fonmilationa K^re applied aerially, by a Cessna £ 16SS Ag-truck
aircraft, as double applications. They -.■ere sprayed at 70 g A.I. in 1. 5L total rrix/ha to

control spruce hidworm, Qioristonsura fumlferana (Clem.). Matacil 16CF fiowable insecticide
was applied in both water and insecticide diluent ID585 while Mataoil 1.SD oil soluble con
centrate CQSC) was sprayed in ID585 and Sunspray®6N oil. Atlox® 340SF, which was us=n as an
enulsifier xn the aqueous Matacil nixes, was also applied as a treatrant at 0.04L in 1.5L
total aqueous mix/ha to investigate its insecticidal activity.

Spray deposit recorded on ground level sairple units shoved that aqueous 1SCF dspcsited
rrore sparsely (<2.0 drops/cm^ and 0.07 L/ha) than either of the oil sprays. Volume Median
Dianeters (VHD) and t-Tuir^r Median Disasters [HMD) from both aqueous and oil ndxes wfcre <100

r 1 Eit8" °;3S dr°pS/cn' and <0'003 L/ha cf the Atlox sPraYs vere recov-ered at ground
■ ^r2"'-, ,^tu,rU,ne fc° nineti'~four Percent larval mortality were recorded in the acuecus
Matacil 18CF blccks and 72-83% in the areas sprayed with 180F in ID585. Defoliations in
those treat^nt areas were 13.3-14.5 and 12.9-13.5% respectively. Larval reactions of 88%
and 91% were recorded in the blocks treated with Matacil 1.3D in ID535 a.-n EunSDray 6S
respectively. Tr.e forrer experienced 8.7-19.9", defoliation and the lafeter 26%. Th-re'was
1.0% larval reducticn and 56% defoliation in the Atlox treated block.

as

wonr

Matacil 13CF sprayed in water or ID585 was as efficaceous in controlling spruce H;d-
tacil OK applied in ID5S5 or Sunspray 6N; and Atlox 340SF was not toxic to spruce

RESUME

t^^}i!S P-^^s du haut des axrs par Ces
double application a raison de 70 g d'ingredient actif dans 1,5 L ^

^ t\oTmTJ^ bcu^or's de 1'^Pinette (Oioristcneura foreran* iJ
fl.ent 80F a ete utilise en flange dans 1-eau et due diluant 585(05

le concentre oleosoluble Matacil 1.8D l'Q M dans ^ D5a5 6T:

Ti des
lan« aqueux de 1,5 L par hectare en we d'en e'tudier 1'action ir^ecti-

Les depSts observes au sol cnt nontre que le Matacil 18CF en preparation aaueuse .w
rse plus K2,0rttesW et 0,07 V*a) que les pulverisations" hJileuses- UT*^ re

a 100 |t». tfeins de 0,35 gcutte/c^ et 0,003 L/ha des

retrc^ve au «i Cn a enregistre des taux de rortalite de 89 I S^rSrL^^ Moc
traites au Matacd tSV aqueux, et de 72 a 83. chez celles des blocs traites au Z^ S
+ D585 les fem de dfliti d l t

q, 83. chez celles des blocs traites au

D585. les fem de defoliation dans les .ones traitees etaier.t de ,3,3 a 14,5, etS 12 9
13 5% respecd^nent. On a enregistre plus de 83% de reaction de larves da^ 'e. blo

1.SD + D535 et plus de 91%, dans les blocs traites m Mat,cif\.SD
Sunspray 6H Dar.s le premier cas, la defoUation gtait de 8,7 S 19,9% et dans - T^

trait S 11Atl ^ Tde 56, ' ^ ™™ticn *• la.,es e.ait de W et iT^S

L« Matacil 18C? pulverise dans l'eau oi le D585 a agi aussi efficacerer.t contrs la
de^se que le concentre ole'osoluble plus D535 ou Sunscrav 6Nr V&tlox 340® n'SS u.
ique pour la ccrdeuse. ' " ^-^^ i-^
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Matacil » [flirt nocarb) ; 4-( Dinethvlami-

no)-3 methylphenol methyl-carbamate]1 has

been used experimentally and operationally

in forests in Canada and the United States

since 1967. This insecticide was first used

in forests as an emulsifiable concentrate

(EC) (Randall 1967), and later as an oil

soluble concentrate (OSC) with a phenolic

emulsifier incorporated into the formula

tion. This latter formulation was credited

with repeated successes in controlling

larval populations of the eastern spruce

budworm Choristcneura fumiferana {Clem. )2,

especially in eastern Canada. In 1973 con

cern was voiced about the aquatic toxicity

of ncnylcherral, the primary Solvent corn

emulsifier in the OS: formulation. This

concern stimulated research into more

acceptable formulations of Matacil.

In 19S0 a new "flowable1" or suspension

concentrate (SC) formlaticn, Hafcadl 18CF,

was tested in the laboratory at the Forest

Pest Management Institute (FFMI). This

shewed toxicity to budworm which was similar

tc the old formulations. (Pers. Ccmm. P.C.

Nigam, B.V. Helscn).

This research was conducted to deter

mine (1) if the fIcwable Matacil sprayed

aerially in both water and oil was as effi-

caceous as the old ncnylphenol CSZ formula-

lation sprayed in oil, and (2) if and by how

much cces Atlox 3409?;!3, an exogenous emul-

sifier in the aquecus tank-formulations of

the flowable, contribute to the insecti

cide's toxicity to budworm.

Supplied by Chemagro Ltd. Mississauga,

Ont. , Canada.

2Lepidoptera: Tortricidae.
Supplied by Atlas Chemicals Industries,
Brantford, Ont.

MATERIALS AND METHODS

Site, Experimental Design and Block Zstab-

The trials wers conducted in Gloucester

County, approximately 25 km southwest of the

city of Eathurst, New Brunswick, Canada.

The e:<periir,ental area was bounded by

65°30'W, 66°30'W longitude ar.d 47O15'N,

47°35'N latitude (Fig. 1). The treatment

blocks, measuring 0.5 x 1.0 kffi (50 ha), were

situated in comparatively flat, mature

forests corrprised of various coiriiinations of

balsam fir, Abies balssnea (L.) Hill.,

spruce Picea spp. and hardwoods. Each block

was aligned in relation to a road and the

boundaries were defined with balloons as

illustrated in Figure 2. Two transects were

cleared acrcss each block. These lines were

divided into 33 equal segments and 25-30

sample trees were selected within easy reach

of the line (Fig. 3). The sanple trees were

narked with a fluorescent crar.ge clcth

cross-punched into the tree cambium. Trees,

particularly these which neighbored the

sarrple trees, were judicicusly removed to

create discrete canopy openings and ground

clearings approximately 7-8 in in diameter.

The openings facilitated relatively unre
stricted movement of spray droDiets in the

vicinity of the sample tree, thus inproving

droplet deposition onto the tree itself as

well as at the forest floor level.

An area which was not surveyed in the

regular rectangular configuration was estab

lished as an untreated check block and was

left undisturbed so that the larval pecula
tion dynamics of C. fuulfsrana, affected by

factors other than insecticidal treatments",
could be measured and recorded.
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Fig. 1. The arainocarb expertmencal research site near Batlmrst, N.B. showing ( 1-9 ) the spray blocks
C , the unspryyed check area. (1901 )



AIRCRAFT FLIGHT DIRECTION
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Fig. 2. Design of experimental block, Sho«iHg location of sample line.
M»plc tree position and preferred wind direction. marker balloons, hypotliGtlcal
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K«. 3. Distribution of trees in spray
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Forest stand characteristics of tha

blocks are presented in Table I.

Pesticide Formulations and Tank Mixes

Tvo different femulations of Ha

and one of Atlox 3409F wre applied as

treatrents ■

Matacil® 18QF, flovable insecticide

consists of very fine Srainocarb Technical

particles suspended with special additives

in an oil and contains 130 g (AI) litre" •

Matacil® 1.8D is an oil soluble concentrate

(OSC), which contains 1.3 lbs AI U.S.

gallon" and nonyiphenol as a primary sol

vent. These metric and irrperial AIs are

equivalent.

Table I. Eroeriirental site characteristics {Eathurst, S.B. 1981)

Block Treatment*

Species

Ccrposition

Mrrber of Trees

per Transect

Ctnifer Kcrdvood Balsan White Pted

b % Transect fir scruce

Eesple Tree

Characteristics

Tree

Efeight

Diaxeter e.t

1.3 ^tet^es

m en

± S.D. ;c t s.D.

1SQF + n-p

+ Atlox

180F + i^O

+ Atlcx

18CF + iness

18GF +

70

5 1.33 +

6 1.80 +

85

50

15

50

65 35

60 40

80 20

^.SD + IC6S5 50 50

9 Atlox + H-P 50 50

A

B

ft

B

A

B

^

n

B

A

B

A

B

A

B

A

B

23

20

23

29

16

23

16

18

16

17

21

19

17

17

15

15

5

0

0

0

14

0

5

7

1

2

5

5

4

6

2

1

0

2

7

3

5

0

5

6

3

3

6

4

15.20

14.36

13,39

13.69

15.03

13.23

14.46

13.82

13.17

13.16

13.73

13.21

13.33

13.52

13.22

13.89

1.82

2.84

1.30

2.06

2.12

2.63

2.13

1.16

1.39

1.64

2.23

2.56

1.74

1.12

1.88

1.S8

25.90

24.6S

22.97

23.93

25.05

21.33

25.54

23.60

21.62

21.72

22.07

21.66

22.67

22.89

24.59

23.36

5,86

5.05

4.53

4.66

6.66

5.52

6.13

3.56

5.71

6.27

4.72

4.44

5.08

6.18

6.70

6.35

Qisck Untreated 90 10 30 15 13.G6 1.60 ;2.27 3.71

"Matseil fcr blocks 1 to 3.
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Atlox 3409F is a polyoxylene derivative

and is used widely as an emlsifying agent

in paints throughout North America.

Matacii 13GF was mixed for application

both in water and in insecticide diluent
(I.D.) 585 in proportions as listed in Table

II. Atlox was added as an emulsifier only

to the aqueous solutions- Because Hatacil

tends to be unstable in highly alkalir.s

iredia, care was taken to ensure that the

solvent's prl was between 6.5-7.0. Matacil

Table II. Sumrrary of spray formlations

(Bathurst, N.B. 1931)

Block

No

1 G

3 G

5 &

e

9

■ s

2

4

6

Insecticide

Formulation

Matacil 18CF

Atlox 3409?

Water

Rhodamine a Pad

Dye

Matacil 18CF

Shell ID585

Automate 3 Esd

Dye

Matacil lee?

Sunspray 6N

Automate B Fed

Dye

Matacil 1.8D

Shell ID585

Automate B Pad

Dye

Atlox 340SF

Water

Rhodamine B Eed

Dye

*

a

b

c

a

b

a

c

b

a

c

b

a

c

a

b

c

0

0

1

0

0

1

0

0

1

0

0

1.

0.

0.

1.

0.

Volume

L/ha

.389

.020

.083

.008

.389

.081

.030

.339

.081

.030

.389

081

030

044

443

008

25

1

72

0

25

72

2:

25.

72.

2.

25.

72.

2.

2.

96.

0.

%

.9

.3

.3

.5

.9

.1

-0

.9

1

0

9

1

0

9

6

5

♦Ingredients mixed in alphabetical orcer.

1.8D was mixed in SunsDray® 6-N oil4 ard in

I.D. 585 while Atlcx as a treatrent was
mixed in water alone.

These raixes were dyed; the oil solu

tions with Automate® "B" red dye5 and the
aqueous ones with Rhodaraine1® "B" red dye6 in

order to facilitate spray deposit assess-
rr-ent.

In the insecticidal sprays all ttatacil

treatments were applied at 70.0 g (AI)/ha

and Atlox at 0.04 L/ha. Application volumes
for all treatments were 5.5 L/ha. A suirmary
of these tank mix data is she™ in Table II.

Aircraft Parameters

The treatments were applied by a Cessna

133 Ag-truck fitted with four AU 3000 Micro-
naij: atomizers.7 The rate of flow was con
trolled to emit a total of 23.5 L/min and a

calculated .swath width of approximately 60
rreters. The aircraft flew at 1S0 kn/hr and

about 15-17 m above the tree canopy. Air

port facilities were provided at South

Tetagouche (Fig. 1), which is accroxi-Tately 6

minutes ferrying tiire from the experimental

site. The flight lines of the aircraft dur
ing spray were generally perpendicular to

the prevailing wind (Fig. 2). Data relevant

to the aircraft are presented in Tables Ilia
and Illb.

Meteorological Monitoring

Weather is a very influential variable
in determining the effectiveness of a ccm-
pound in the field. Eecause the researcher
has no direct control over these elements,
weather conditions during the trials wer<*

ironitored and the data used to determine

suitable spray conditions and in ©plaining
aspects of the results.

^Supplied by Sunoco Inc., Toronto.

Supplied by Msrtcn William Chemical Ajax,
Ontario.

^Supplied byC.I.L. Willowdale, Cnt.

■'Supplied by Micrcnair (Aerial Ltd.,
Sandown, isle of Wight, England.



TobJe Ilia. A atnurary Bf spray, aircraft and wentli&i- dota fnr KnLncil efficacy triBl3 (RathuraL, N.B. 1981}

Data

Tame (hi'3)

Active ingredient

(g/hs)

Solvent

Block size (do)

Aircraft

Typo

Speed fcm/h

Anphc. hcifjht (m)

Cmiasinn

Appl s.c. rate

(L/I.n)

Block 1 am) 2 Fllgrk 3 and 4 Block 5 anrf

tet applie. appiic. lat 2nd a

12-OG-H3

(1C.20 2100

ianr

70

II2(

50

Caasna 1QH Ag Truck

160

29-31 27

(4) Htcronoir AU 30OU

23.5

1.5

25°

0715

70

"Shell I.D. 5H5 oil

50

Cessna 10Q Ag Truck

24 27-"JD

CA) Micronair AU 3000

23.5

1.5

25°

13-.Q6-B1 1Q-Q6^

2010 2015

Mitacil 1.8 OSC

70

5uns[jrny 6N ail

50

Cessna IQfl Ag Truck

160

27-30 27-3fl

4) Hicrunair Au 3000

2?. 5

1.5

25°

Slock 1 Block 2

Temp.

1:11 %

Wind

a

Wimf

L (mean)

hii/h)

direction

13. {

n.s

F

Rlock 3 Block k Block 5 Di0Ck 6

1st 2nd 1-t 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd
00 10.25 13.00 10.75 10.00 13,75 10.00 13.75 1A.50 22.25 l7.25 20.75

9ti " 56 73 73 5U 69 56100

1*0 0.5 2.0 0.5 5.a 0.5 5.0 D.5 1.5

W E SW-W E W E « SC-SW W

; * * * +• + * •*--*- 4 I I |
ViQ a/to via vtd a/10 n/io 0/10 1/10 d/io o/iu n/in

0.5 1.0

5E-5 W

*!.[>.—Injiecticidi; diluent.

• " '--Invurainn.

i-t ~-JJtsiil.ro 1 (ifH>L1n;ciTil c) .

I

I



Table Illb. A summary of spray, aircraft and weather data for MatacU effi
cacy trials (Eathurst, N.E. 1981)

Date

Time (hrs)

Insecticide

Volume Active

Ingredient (g/ha)

Solvent

Plot size (ha)

Aircraft

Type

Speed (Km/h)

Applic. height (m)

Applic. equipment

Emission rate

(L/min.)

Applic. rate

(L/ha)

Blade angle

Blade rpm

Heather

Temp. °C (mean)

RH% (mean)

Wind speed

(Z Km/h)

Wind direction

Stability*

Cloud cover

Block 8

1st applic.

16-06-81

0600

Matacil 1.8

70

Shell I.D. !

50

2nd applic.

19-06-81

0715

OSC

535*

Cessna 188 Ag-Truck

160

27 24-27

(4) Micronair AU 3000

23.5-24.2

1.5

25°

Ma ximurr.

10.0

80

0.50

S-SW

*

10/10

23.5

18.0

87

1.0

1

0/10

Block 9

1st applic. 2nd applic.

15-06-81 19-06-81

2020 0600

Atlax 3409F

K2O

50

Cessna 188 Ag-Truck

27-30 24

(4) Micronair AU 3000

23.5 23.5

25°

Maximum

12.5 n 7c

77 85

0,50 < o.5

SE-S SW
-f- 11 ^

10/10 0/10

*I.D.—Insecticide diluent.

** +—Inversion.

t—lapse.

«-* —Neutral (isothermic).

The nsteorological data were collected

by an assembly of nonreccrding instrunents.

A Heathkit v^ather computer model I.D. 4001

was the cer.tral instruirent displayina dig

ital readouts, which uere manually recorded

at 5-mir.ute intervals- An anemometer/vane

to msasure wind velocity and direction, was

attached to the tco cf a 12.8 m rast, and

temerature probes were fitted at the 12.6 m

and 2.0 m levels to determine the at.-nospher-
ic stability. Wet and dry bulb temperature
readings, from which relative hurnidities



were calculated were obtained frcm a mocor

psychrorater. These instrurents and equip-

me.it were fitted onto a vehicle, and raneu-

vered to lccations nearest the test blcck

where reteorological conditior.s could be

cor.sidered representative of those in the

blcck. Weather conditions were monitored

frcm 1.5 h prior to each spray until 1 h

after. Tables Ilia and Illb summarize the

data obtained from the weather monitoring.

Consirjnicatian

A radio network was established end

contact was rraintained between the aircort

and the base station, and tha aircraft and

rabile ground stations in the eTCerirrental

blocks. Red colored helium filled balloons

acted as the ground rr&rkers to define the

block boundaries for the pilot (Fig. 2).

Spray Application

There is an intimate synchrony between

the phenological development of the host

tree and the develoerrant of budworra (Blais

1957). Each host species develops at a dif

ferent rate and so do the budworm on it.

Feeding responses and nobility cf hidworm

and eventually accessibility with insecti

cides are related to the phenological devel

opment of buds, thus the timing of the ini

tial sprays is critical if the cost effec

tive response is to be achieved.

The timing of the first spray during

this study was based on a quantitative

assessrrent of the bud development of the

major tree species within 4 blocks. Cn the

first application date (B1-06-12) the buds

on white spruce, Picea qlauca (f-toench) Voss,

and balsam fir were fully flared and shoot

growth frcm pooled samples measured X = 2.8

cm (n = 379) and % = 2.2 era (n = 382) re

spectively. The second spray was applied

(Table III) primarily to replenish the ami-

nocarb of the first, which after approx

imately 3-4 days began to dissipate. Table
17 shows the shoot development in the 4

individual blocks; approximately 90% of the

buds on red spruce were still tightly

closed. Larval development at that

shown in Table V.

tire is

Table IV. Eud development prior to the

first spray. Eathurst, N.B. 1931

Treatment

block

1

2

3

4

Tree Species*

Sw

Bf

Sw

Sr

Bf

Sw

Sr

Ef

Sw

Sr

Bf

Mean Shoot Length

± S.D.

(era)

2.70

1.66

3.60

0.76

2.30

2.60

0.63

1.70

2.46

0.94

3.00

± 0.75

t 0.40

t 1.30

t 0.25

t 0.57

± 0.77

± 0.19

t 0.35

& 0.34

±1.25

4 o.ao

*Sw: White spruce; Sr: red spruce; 3f: bal
sam fix.

Spray Assessment

?-ssessn*=nt on Artifical Media.

To assess the spray efficiency of the

various formulations and tank mixes a saral-

ing unit coniprised of a :<rcmekote;g) card '(10

X 10 era) and two glass slides (5.0 x 7.5

cm), as described by Sandall (19S0), was

placed in the clearing adjacent to each

sanple tree. These units were placed

approximately 30 rain before the spray and

retrieved approximately 50 min after its

completion. The cards and slides were

stored in dry, dark conditions crior to

evaluation. The cards were sent' to the
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Table V. Spruce budvorm populations (larval instar expressed as a
psrcent) sainpled prior tc the 1st and 2nd sprays.
(Bathurst, H.B. 19S1)

Block

3k 1

Bk 2

Bk 3

Ek 4

Bk 5

Bk 6

Bk 8

Bk 9

Sampling

Date

June

June

June

June

June

June

June

June

June

June

June

June

June

June

Juno

June

12

18

12

18

12

18

12

18

13

18

13

18

16

19

16

19

2.3

0.0

8.5

0.8

7.5

0.0

1.9

0.0

4.7

0.0

3.1

0.0

1.1

0.0

0.5

0.0

3rd

30.6

14.8

35.5

20.5

30.7

16.1

22.3

11.5

32.5

5.3

29.7

10.2

16.4

4.0

9.2

2.2

4th

36.7

30.1

33.5

31.4

2B.1

20.S

25.2

17.3

33.6

25.6

34.5

24.9

24.9

18.1

22.2

12.6

Instar

5th

23.5

17.5

15.6

19.2

14.4

19.4

23.7

26.5

13.7

29.9

18.2

34.4

21.2

23.0

23.4

22.0

6th

6.9

36.6

6.7

28.1

19.4

41.4

26.5

42.8

15.6

38.2

14.5

30.5

36.4

54.5

44.7

62.4

Pre-pupa

0.0

0.7

0.0

0.0

0.0

0.7

0.4

0.8

0.0

0.0

0.0

0.0

0.0

0.1

0.0

0.3

Pupa

0.0

0.2

0.0

0.0

0.0

1.5

0.0

1.0

0.0

0.0

0.0

0.0

0.0

0.3

0.0

0.5

National Aeronautical Estabiishnent, Ottawa,

Canada where they were analyzed by a Flying

Spot Scanner (Drummond 1980) and the droplet

density and other characteristics of the

spray spectra wre determined.

In the laboratory at FFMI each glass

slide was washed with an appropriate sol

vent; i.e., Toluene with the oil mixes and

absolute alcohol with the aqueous ones.

Coloriretric analysis of the dye content was

perforrred using a Bausch and lotri, sp-sctrcnic

100 Spectrcchotoreter.

Thus a quantitative (numter of drops
and volume of insecticide) as well as a

qualitative (types of drops) assessment of

the spray recovered at ground level were
obtained.

Assessment of Foliage and Insects.

Host tree foliage and insects were

investigated for residual aminocarb, which

also gave a quantitative assessment of the

spray which was deposited in the budvarm's
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feeding habitat. After the Bm&Ling units
were retrieved frcra the blocks sprayed with

the two Matacil foraulaticns, in three dif
ferent carriers, foliage was taken randomly
from the nidcrcwn of 10 trees in each treat
ment. Approximately 20 g of new growth was

snipped with scissors and, without being

handled, allowed to fall into a.iiber colored

bottles. The bottles were wrapped in alumi-
nua foil and placed in a Therrros® picnic

ccoler half filled with ice. Approximately
10 g of budworm were reiroved from sample
branches wtfch 30 camel hair brushes "and
placed into identical bottles. The bottles
were wrapped in aluminum foil and stored as

described above. These foliage and insect
samples were dispatched to New Brunswick

Research and Productivity Council (RJC),
Fredericton where they were analyzed.

Analysis of Foliage and Insects.

Analysis was carried out at ETC follow

ing the procedure of K.M.S. Sundaram et al.
(1976) except that no derivitization of the
Andnocarb was undertaken. Aminocarb was
analysed on a Hewlett-Packard Madel 5830A
gas chrcrr.atograph fitted with a flare-ioni-

zation detector. The column used was a
glass 2 m x 2 m 2% £S 30 on Gas Chrom Q

(800/100 mesh). Recoveries from foliage
extracts fortified with Matacil at levels of

5.0, 2.5, 1.0, 0.25 and 0.125 yg/g levels
averaged 100%. The mnimum level of detsc-

tion was 0.2 Vq/q for a 10-g sample (p.j.

Silk et al. pers. coon.).

Biological

larval Sampling.

Samples consisting cf two 46-cm branch

es, one each frcm the upper and midcrcwn

areas, were taken frcm each sample tree.

The branches were cut with pole pruners with
attached baskets and lowered to the forest
floor. Each branch was placed in a large
(16.0-kg capacity) paper bag and stapled
shut to prevent larval escape. The samples

were taken tc a counting mill at the ^e^d

laboratory in Bathurst. The nunber" cf
viable buds was counted and the Living
spruce bucworm larvae were reroved by beat

ing the flushed shoot as described by Mar-
tineau and Benoit (1973) or by dissecting
the buds which were still closed. m the
prespray counts the needles were also close

ly examined under 100W laros to account for
early instars which might have still be»n In
mines.

Assessing Population Reduction.

Assessing the levels of spruce budwora
^lation decline assists in deterring
the effects of the treatments. Tne pecula
tions in the blocks were assessed a"-"each
sampling date by calculating th- ouster of
larvae per bud and the number per 4S^i
branch for each sample tree. Th«se Uo

methods were used prin^arily to determine
wlUCh might be nore suitable for future
research use. The percent peculation reduc
tions recorded in the treatment blocks were
corrected for natural mortality using
Abbott's formula (Abbott 1325):

100 <C-T)/C = % corected control

where C = % living in the untreated
block

T = % living in the treated block

During this study, as oftsn happens in
large-scale forest trials, unfavorable
weather and logistical support prevented the
siimltaneous or synchronous sampling o^
treated and untreated blocks. Uniformity of
experimental conditions is a presumed and
accepted prerequisite when applying the cor
rection ferula, so it was necessary to

accurately deternu.ee the larval densities &
torn the treated and untreated blocks on any
particular sailing dace. This was accord

pUshed by using the seasonal population
data and generating best-fit exponential
decay curves for each block. Fran -^ese
curves it was then possible to extract pop
ulation densities and ccrpute C and T on
given dates.
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DEFOLIATION CLASS

3 4 6

0

or

0'

0

1 - 25

(12)

26- 50

' (37)

51 -75

(62)

76-99

(87)

100

(100

Fig. 5. Defoliation assessment method showing damage classes, class

limits (as percent defoliation,) and class mean (in brackets.)

-Modification of Fettes' Method (1950)
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that divides the spray voIim into tuo erual
parts, i.e., 50l of the volurra in droplets

<VMD and 50% above it. A desirable insecti-
cidal VHD for defoliating forest insects is
considered generally to be <100 um (Bt»l a

Moore 1967; E^rry et al. 1977; Joyce S
Spillman 1973). All the treataents of the
first application produced VMDs in the 60-SO
um range. In the second application, while

VTOs for the Matacil 18C? in ID585 fcreafc-
aenfca remained in this range, those for 13Cf

in water increased to approximately 100 urn.
Katacil 1.3D in 6N oil produced a dense pro
file, consequently the Flying Spot Scanner
had difficulty in analyzing what it consid
ered "cood droplets" en the cards. Thus no

definitive size ireasurerer.ts of the droplets
from these treatrents were available." It
was evident that the RH recorded at the
times of the sprays (Tables Ilia and Illb)

influenced the evaporation and consequently
the VMD, especially of the aqueous Matacil
treatments {Table VI). Where the RH chanced
considerably the droplets of aqueous rixes
responded accordingly; oil, however, did not

appear to respond as sensitively even to

significant changes ir. RH. The Atlox ^ray

did not appear to react to srrall rh chants.

Although evaporation of aqueous drop
lets sears to be a liability, it might feas_

ibly be manipulated to provide a desirable
VMD. It is possible that by knowing or
being able to predict the degree of evapora
tion which will occur it will be feasible to
create the initial droplet size at the cor

rect altitude which will ultimately deposit
with optiirum diameters.

Residue en Foliage S Insects.

The Aminocarb residues recovered from
foliage m 4 treatment blocks are shewn in

Table VII. These values vere calculated
fron deposits which ranged from nondetect-
aole to 3.6 ug/g foliage. Cnly balsam fir
-oliage had recoverable levels of deposit
frcw both oil arid aqueous treatments of
Matacil. None of the sables of

comprising rainly dead and rorifcund larvae
remwd from sprayed foUa9g/ ^ detectable

^evels of Matacil. This rtichc possibly be
because the AI which affected or killed
larvae, irregardless of its race of en-rv
was on a u g/g basis baiow detectable levels
or the insects metabolized the AI (no tes"s
were conducted for derivatives).

Biological

The effectiveness of insecticides
sprayed against spruce budwora is asuaUv
assessed primarily by the postsprav re

sponses of the insect. These responses are

nonr-ally neasured k-f the degree of popula

tion decline and/or the e:d:er.t of host tne
cefo^aUon. In these trials assess^nts
-ere based on the ir^ect responses on the
three host species individually and as a
cabined unit. The pbenological' development
of the three species differed substantially
m the research area. Ealsan fir and whi^e
spruce de-^loped sin-ilarly and '^ 10 davS

earlier at the onset than red spruce. Since
larval development is closely syr.chronized
with host tree development (31ais 1957), the

tiding of pesticide appUcations tends to
aifect tudwomt populations differently in a
^ltispecies complex than in a forest with a
smgle species as its major ccrroonent.

During this study the first s—ay
applications coincided with substantial
Shoot development of the tm irajor host
species, balsam fir and white spruce (Table
IV) and of the budvonn larvae (Table V)
thus potentially making the larvae irore vul
nerable to the spray deposit.

Spruce budvonn densities influenced bv
^.e insecticide treatments are sur^arized in
Tables VIIi-xi. Tables XII a,.d XV she, bow
these influences are reflected when rt^asu^ed
by percent mortality. Pes?onses on balsar.
fir, white and red sprace ar^ recorded in
T^les VIII and XII, K and XIII, and X and
XIV respectively, whale those based on the
ccrrbmed species are shown ir. Tables XI and



Tublu VI. SommiirizHd ItaLacil mid Atlax gruuncl level deposits (DathursL, N.fl. 1901)

niiK:k Ha.

'■'
*t Appl. AppK

Drops/cm2 Volumes L/ha NM1 V11D Dma* Drops/em2 Volumes L/ha Ntf) VMD 0max
Y± S.D. Ii 5.D. (,,m> din) (|jh) X l 5.D. X ± 8.D, dim)

1,76 ± 1-97° 0.016 50.4 0.053 ± O. 95.1 160,9

2 1BHF + water ,7? ± 1,950 0.017 ± 0.0233 51.3 62,7 125.9 1.22 ± 1.Ma 0.062 ± 0.002^ <J7.n

iflflF 0.0B5 i 0.! T2>» 78.6 0.60 77.6 122.3

4

5

1 QOK +

1.80 H

ID505 5.41 ± 5.4"

3.81 ± 3.4'

^ 0.075 ± O.OC it" 56. G

*

70,1 147.2

5.24 ± 5.OOC ■

,.01it fi2.5 72, 112.7

if

1.8D *■

LED + ID5B5

11.11 ± 6.64tJ

4.61 ± 3,8^ 0.062 ± 0.0 5^ 57.9 7(1.9 146.5 n.77±n,5Sb 0.011+0.000^ 61.G 67.4 155,8

9 Al.lnx ViOX + watOt 0.32 ± 0.27'J 0.002 ± 0.003c 41.3 56-1 155,6 Q.23 t 0.15^ 0.002 ± D.nDiti 46-9 53.7 1O0.fi

f|-eIar

e analyaia by flying spot scanner.

ft column only: maama foXIowed by unlitee luttera aro airjmficnnLly different ot P = a.05
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Table VII, ftmtnoearb residue on foliage, Eathurst, N.3. isai

Block

1

3

6

8

Check

Treatment

Matacil 13CF + water

Matacil 180 + ID535

Mafcacil 1.8D + eti oil

Matacil 1.3D + ID5S5

Not sprayed

* nondetectable levels.

Sw White spruce.

Host spp.

Sw

Sr

Bf

Sw

Sr

Bf

Sw

Sr

Bf

Sw

Sr

Bf

Sw

Bf

Date Sprayed

12-06-81

12-06-31

12-06-81

12-06-81

12-06-S1

12-06-81

13-06-81

13-06-81

13-06-81

16-06-81

16-06-81

16-06-81

not sprayed

not sprayed

Data sampled

12-06-81

12-06-81

12-06-81

12-06-81

12-06-81

12-06-81

14-06-81

14-06-81

14-06-31

16-06-81

16-06-81

16-06-81

01-06-31

01-01-81

fininocarb Ce!x>sit

(jjg/g) x £ s.D.

N/D*

0.20 ± 0.17

1.38 ± 1-62

0.30 ± 0.22

1-60 ± 0.00

0.94 t 1.28

N/D

0.33 ± 0.35

0.68 ± 0.59

N/D*

11/D*

0.20 4 0.12

N/D*

N/D*

Sr Fed spruce.

Bf Ealsam fir.

XV. The prespray budvcrm populations in the

blocks assessed both on the per branch and

the per bud (sheet) bases were moderate with

white spruce having the highest larval

density and red spruce the lowest. The

populations on balsam fir were fairly rep

resentative of the combined species. The

initial populations were lowest generally in

blocks 3 and 4 and highest in the untreated
check area.

Larval densities for combined species

recorded- 10-12 days after the 2nd spray

application averaged <1.0 insect/branch

except in blocks] 4 and 9 and the untreated

Check, and < 4/100 shoots in all blocks

except 8, 9 and the check. These had resid

ual larval densities exceeding 27 larvae/100

shoots (Table XI).

It became apparent when the tree

species were assessed individually (Tables

VIII-JO that lew residual populations (per

branch and per shoot) were left en balsam

fir, except in block 9 and the check clot.

Higher numbers of larvae appeared to survive

on white spruce but this might have been due

to the considerably higher prssprav numbers

found on this species. In a mixed conifer

ous stand red spruce characteristically seem

to have rmch lover fcudwona populations. The

data for the prespray populations in this
study seen to support this (Table X);

despite these low initial populations, the

post spray residual densities on this

species were still unacceptabiy high. It is

likely* that the sprays, though 'optimally
tized for the other two host species, were



Table VIII. Larval spruce burlworm population density on Balsam fir, ■*. tmtetmaa (Bathurst, M,B. 1901}

Reduction

Spmy Formulations

Spray No. of

Dates Sampleo 1st count * 2nd count •■ 3rd count ** 4th count

1

2

3

5

6

n

9

Matacil

Hotacil

llLitaui J

HatacJl

Hal Dei I

Niitacil

ALlox i-

1W1F

1U0F

itlOF

tenF

1.8R

1.8D

1.B0

io9r

+■ Atlox + H2E»

+ Atinx + H20

+ IO5U5

+ 105 05

OSC + Sunapray fiN

05C + Suruipray 6N

OSC + ID5B5

12-06-B1

12-06-81

12-Dfi-B1

1B-06-01

12-06-81

10-Q6-G1

1 3-O6-(l1

1S-D6-fl1

13-06-31

1B-06-S1

16-06-01

19-OC-fM

15-0S-B1

19-06-01

B6

in

on

R0

68

60

21.2*

0.133

tm

11.5

0.095

9.0

21.1

(1.192

0.195

0.173

B.3

0,093

6.7

0.0B3

4.7

0.059

0.046

3.9

0.043

in.3

0.115

9.6

0.115

17.4

n.193

2

2

3

3

»

4

2

3

1.4

0.023

1.3

0.021

o.a

1.2

1.0

o.ni5

0.7

0.0Q7

2.5

0.032

20.2

0.255

2

2

2

3

4

4

4

k

1.0

1.1

0,018

0.Q

0.015

1.2

0.017

O.flOA

0.2

0.002

1.3

0.02E)

12.7

D.2B5

6

6

1

7

0

I!

e

■

0,009

n.on

0.4

n.oo7

1.2

0.025

n.3

0.006

0.2

n.3

0.007

10.9

10

1!)

11

11

12

12

T2

12

Check Untreated N/A 26.il

0.232

1B.0 24,3

D.AA6

atacil t rcatniyrtls ut 70 n. Al/lia.

f tlpp&f valuer, tittiatQ insects per branch.

+ lower valuee rfenete insects per bud (3h«ol).

" iljiya after first spruy SEUnplB tnken,

■ cJ.-jy3 after second sfir<-iy H;mple

13.7

0.1117

ca

I



T-blalX. LBrval sprtice hudWOnn

(I

d.n.it, an M.ito apruCB P. glaajA [Bathurat( N.B. J9Q))

Spray Torraiilotiona Samples Pre_apray f8t cnunL » 2nd

tlotocil 10IF + Atlox + 12-06-61

TS-Dt'j-01

10 54.5+ 22.3

0.394*-+ 0.170

5.3

n.oso

3.4

H.055

HuLacil 10(3" + AM ox * H?0
1Z-0fi-81

1Q-06-81

Matacil I.ffl QGC + Sunapruy 6N 13-06-01

1H-Q6-Q1

(■ Hiitacil 1.H> OSC + Sunapray £fj J3-06-Q1

18-Ofi-OI

Itii-uciJ 1.80 OSC +

rttlox 3409P + \\.,n

16-D6-Q1

15-06-81

19-06-01

I.I

0.016

thank Uiitruated N/A

trcalmontg ot 70 g Al/ha,

+ Upper valu!!!i denote i.noucta per i.

■" luuur vhIul'u (tomto ineeota per bud (shoot).

" (iayn uTter firot npruy sample tukun.

" days allcr ooconJ Spray simple Lokeo.

10



X. turvui 3pruce hutfwarm population dunaity on Had spruce P. llihens (BaLhurst, N.B. 1901)

iiluck

Populebinn Density

Suroy

Spray Nn. oF

Dates Snraplea Pre-aprny 1st count * 2n'j cnunt ■* 3rd count »* 4LI1 count »•

1

2

3

4

5

6

fi

9

Dieck

lUiLaci 1

HotaciJ

Halecil

Hfitficil

MataciJ

Mat.tici 1

At lux 3i

UnLruaU

tBOF + /U.lox + U-p

1QOF + AtloK + H20

1E3UF + ID565

1DOT + ID535

1.DD OSC + Sunapruy 6M

1.C0 USC -t- Stjnnpray 6fJ

1.00 OSC ^ IO5G5

iO9r + H20

12-06-81

10-06-81

12-0fi-B1

18-06-81

12-06-81

10-06-81

12-06-01

13-06-81

1B-06-B1

13-06-B1

10-06-01

16-afi-ai

15-06-01

Ttl fi C Qi
1 s~~*J O'™'0 1

N/A

20

£

20

11]

22

12

20

3n

7.9 +

O.DQ?*"1-

0.020

7.0

0.047

0.0^2

3.0

0.032

3.6

0.022

B.O

D.O53

9.2

0.061

9.2

0.G02

O.OAO

1.0

o.nu

0.2

0.006

3.2

0.020

1.0

0.009

3.2

o.au

6.2

0.0f.2

7.0

0.066

0,126

2

2

3

3

5

«

2

3

fl.O2Q

1.2

0.Q1 5.

0.2

□ .005

2.A

G.D25

0.002 '

2.5

Q.014

5.0

0.051

Q.15J

15.3

0.151

2

2

2

3

4

4

2.0

0,022

1 .7

a.rrci

0,0

0.016

0.9

0,011

0.3

0.002

1,5

0.016

2.2

0,036

8.4

0,097

12.3

0.172

6

1

7

a

a

B

1.5

0.015

0.007

0.2

0.003

1.6

0.013

0.2

0.003

0.006

1.6

0.032

7.9

0.101

11,0

0.156

in

10

11

i-

12

T2

12

12

HutacU tri3alm*:nta afc 70 tj AJ/tiu.

+ upper vFiluiia denote in3Gct.<3 per branch.

¥* lnwtir valniifl ilunote tnnficta pac bu<i (uhoot).

" cl;jy;i ofttsr first 3pray autnplc; taken.

•- il.iyu after aocand fiprny sanplB



KI, arvul apruce budworm population density on combined species ^. balsama, P. gliuca und P, rubens (Dalhur: ;t, N.R. 1901}

111 nek Spruy rormulutiomu

Sprny

Dates

Nn. nf

Population Density

Preapray ~\'Jt count count ** ird c:ount •• 4th count

taor + (i2n 12-06-01

18-06-31

116 Z1.fl+

O.221++

B.D US

Q.023

1.A (1.7

6 O.niD ID

IliiLuciL + ALlox * 12-0^-01

IB-06-Br

120

n.120 0.079 0.021

1.2

o.nia

tit ucil 1QUF + 12-D6-QI 11Q 12.B 6.0 T.6

1Q-Q6-B1 Q.m n.naa i o.o:

1.2

0.029

O.fi

6 n .oi i

0.9

7 fl.056

in

11

Hut.ucil ianj 12-06-01

10-06-01

112 13.i

0*107

J.I

fl.DGQ

2.5

(1,122

r-kitucil I.SO [ISC + Sunopray 6M 13-06-81

03-06-11

ion 12.7

0.107

1.1

0.0^2

0.6

O.OOQ

1.6

7 0.G2H

0.6

12

Hutacil 1.RD OSC + £N 1J-D6-Q1

16-06-01

103 19.D

0.15Q

9.0

0.095

1. 1

4 O.DU

Q.3

12

1.UR flSC 16-06-Q! 10Q

Al lo« 34Q9F 15-06-01

19-06-81

100

25,

0,

20.

0,

2

219

B

104

1

0

17

n

1.8

-129

■ fl

,2?n

2.0

0.1

10.7 11.4

N/A 120 10.6

Q.22O

20.2

0.070

13,0

8 0.270

9.7

B 0.292

0.400

12

Lrt;.-iLm£jfiJ-n at 70 g Al/hu,

values danoLe Jnyuctu ptc branch.

ValklOiJ dunntu inuucla per hud

jiTlcr Tirut ypryy aefltple l:nl<t;n.

411 dnya yfler uficond sipryy BSTplQ Lakt;n.



Tuhle XII. Larval opruce budworm population reduction nnd hogt tree defoliation nn Rnl3jrn firA. ibalsansa (Cathurst, W.lJ. 1901)

Illurk

% Population Reduction (corrected)

Spray No. of

Dates Samples 1st count * 2nd COunt count ** 4th count ** % fit foliation

1

2

3

Kn Lacil

MnbaciI

Matucil

1U0F +

100F «.

fBOF +

Atlox -

AtJox ■

ID5B5

- n2a 72-06-01

13-O6-B1

12-06-81

18-06-01

12-06-81

t8-06-B1

Q6

7H

57.7+

63.9

34.3

57.0

20.3

52.fi

2

2

3

91

93

05

90

04

91

.7

.G

.1

.2

.6

.9

2

2

93.

94,

56.

92.

82.

09.

9

I

Q

5

6

Q

7

96.A

98.1

91.5

95.3

90.2

95.3

10

10

11

ID.

13.

10,

U

9

Hutucil + ID5G5 12-06-BT

Hataeii 1.00 osc + Sunapray 6.N

67.

63.

I)

A

1

6

3

5

03.

90.

ai.

a

0

B

0

3

4

02.n

09.4

92.0

97.0

7'J.U

93.3

95.6

N/A N/A N/A N/A

HatoeU treotntenta ot 70 g Al/hu.

+ upper valnea dijnntu inaficrLa per branch*

*■ }o\*ir vdlutio *1f.-nnlt; Jn.iecto per hud tahoot).

1 liJiya aftt.r Firai spray aanple taken.

** iJaysi after seennd ispray a/imple Lukcsn.

11

12

6

a

9

Hntacil 1

Hutncil 1

HUo* 3^n

.(JD QSC +

.no osc +

91" + Hgfl

Sunapray f^J

ID505

u^-ai

1G-06-ni

16-Q6-01

19-06-01

15-06-01

19-06-B1

HI]

6a

32.

57.

25.

56.

D.

21.

2

£

6

3

0

5

2

3

94.

97.

70.

Qfl.

0.

5.

Q

7

1

9

0

VG.

4 99.

0.

!\ Q.

4

6

a

n

0

a

e

Q

93.

98.

9(5.

97.

0.

Q,

9

9

7

8

a

a

12

12

12

23,

20.

62.

2

7

J

75.5

I



Table

1

2

3

4

0

9

yy i r 1,-, 1

!)pi-ay Forini.lalinnu

HiLacil IBflF * Allox + »20

HaLacil IBOf -.- Atlox + H20

Hataeil IBOr + ID5B5

HaLacil 1811 + irj&Oi

Mataol l.m OSC + Sunnpray 6N

Ha I noil l.ftO OSC h Sunspray 6N

Mataeil 1.B1) OSC + ID505

ALlox 3'tO9F + H-,0

Uiitreui e«J

Lrt-iitmcjit.!! mI 7(1 n ftf/iin

Spruy

IlaLea

12-06-81

tQ-06-01

12-06-81

1B-06-Q1

12-06-01

ia-06-81

12-06-81

1B-06-01

13-06-81

)Q-06-fl1

D-06-81

18-06-01

16-06-81

19-06-01

15-06-01

19-06-81

N/A

No. of

S,lmplC3

10

0

20

24

24

6

20

20

30

1 couuL

-

0.0

0.0

0.0

0.0

0.0

0.0

23.5

0.0

3.4'

0.0

J * ■

0.0

0.0

N/A

■folia

■

2

3

3

5

4

2

J

2nd count

79.3

79.J

-

37.7

0.0

D.O

0.0

70.0

36.7

83.0

67.7

42.2

14.5

0.0

0.0

N/A

lite spi

Population Reduction

4 II

.2

2

.5

4

4

4

4

Jr count

75.4

74.4

_

37.5

0.0

0.0

0.0

67.4

15.B

91. 5

90.0

52.7

1 1.6

0.0

0.0

N/A

.thup3ll N.B

(corrected)

6

7

7

G

!l

8

8

4Lh count

U7.0

8S. 4

-

17.2

0.0

16.1

0.0

54.0

0.0

96.7

92.i

68.4

47.1

0.0

0.0

N/A

10

11

11

12

12

12

12

1

% Defoliat ion

JO.9

-

24.4

31.0

17.3

27.fi

54.1

76.3

tipper vuiucu dunote imeet9 per branch.

law^r viiluea denote inseeta per bucf (aliooL).

• tl;iy.i after firut iipru/ aanple taken.

■ iluya aftur uucunil spray iiiimjile tukan.

I



Isbte XIV. LarWll spruce budworm population reduction md host tree defoliation on Red spruce P. r^ens (Balhurgt, N.D. 1981)

01 nek

1

2

3

•

(>

11

'J

Chuck

Spruy Tormulutiona

H.ilacil 1Q0F

M.itact I 1UGf

ItaLacil 180r

Hatacil 1801

Mataeil 1.BO

Hatacil I.OD

Mat aril 1 -»3

ALlnx J409f -

llnl real oil

+ Atlox + H20

+■ Atlox + M2n

+ ID585

+ ID5Q5

OSC 4- Sunupruy 6N

[)SC + Suniipriiy fiN

OSC + 10505

t 1l2n

Spray

Dates

12-06-81

1H-f)6-B1

12-06-81

1G-06-81

12-06-01

18-06-01

12-06-81

10-06-01

13-06-01

10-06-81

13-06-01

10-06-81

16-06-81

19-O6-B1

15-06-81

19-06-81

N/A

No. of

Siimplea

20

6

4

20

10

22

12

20

30

1B count

40.0

43.1

0.0

0.0

96.0

96.9

15.D

20.0

50.0

50.0

0.0

0.D

0.0

0.0

0.0

0.0

N/A

2

2

3

3

5

2

i

%

2lld count

62.0

6J.0

0.0

0.0

96.0

96. t\

29.ii

0.0

94.4

94.4

0.0

0.0

7.4

2.9

0.0

n.o

N/A

Population Reduction

..

2

2

2

3

4

4

4

3rd count "

64.0

68.8

0.0

0.0

Q1.0

79.2

71.0

72.7

02.4

75.0

20.6

0.3

52.2

46.4

0.0

0.0

N/A

(corrected)

* i

6

6

7

7

0

0

8

B

!tLh count

71.0

66.7

0.0

0.0

95.0

05.7

42.9

47.4

06.7

05.7

66.7

70.0

63.6

57.7

0.0

0.0

N/A

10

10

11

11

12

12

1Z

12

X Defoliation

3.0

1.6

0.1

2.f)

1 1.5

4.H

9.2

19.7

26.5

1

ro

1

Hatacil Ueulmmts at 70 n Al/ha.

* tipper viiltic:i denote lnaecla per brunch.

+ l~ later values derate insects per bud (ahont).

■ diiy:; after ririit upruy sample taken.

■« days iiTLi-r saeond apriiy sample token.



Tahiti XV. LfirvaJ apruce buclworm population reduction Eind hnst tree defoliation on combined specie:! -1 • Salaurwa, P. glaitea and P.

(Qothurat, N.n. 19H1)

Blnck

°= Population Rcduct-Jnii

r oy No. of

Spray Fcirmuliit ions Samp lea I at- count 2nd count ** 3rd count " * ftth count •* % OeTolintion

1

2

3

4

5

6

fl

9

Check

Mataei!

HataciJ

totacil

H;iL aci ]

Matfici 1

Mataeil

ALlux 34

UnLrtmte

1B0F + Atlox 4- \\2a

ifior 1 fltiux + pj2(i

ioor + ira^ns

1QDF + IUM5

1.E1D OSC ■»■ Sunspray 6N

1-flO OSC + Sunapray 6N

T.H) U5C + ID505

OVF + II^D

10-06-01

12-06-01

18-06-81

12-06-81

1Q-06-B1

12-06-BT

1H-06-81

13-O6-B1

18-0fi-B1

1G-06-B1

16-06-nT

15-06-01

T9-06-8]

N/A

116

120

ITU

112

100

mo

100

120

55.J+

3D,9

0.0

20.9

0.0

1.T

o.a

29.1

n.n

29.3

0.0

0.0

a.n

19.8

0.0

2

2

3

>

5

4

2

3

fiG.3

S3.1

53.D

73.1

59.2

0.0

04.3

09,a

79.0

70.9

0.0

0.0

G.O

0,0

2

1

2

3

4

4

90.1

79.6

02.4

55.0

nn.6

62.1

0.0

90.2

75.0

94.7

09.B

02.3

O.Q

0,0

0.0

27.4

0.0

6

6

7

7

0

8

0

0

on.4

69.0

65.6

03,3

B.fl

72.H

O.O

88.9

6G.0

87.5

$1.7

Q.fl

1.0

o.n

32.5

CO

to

10

11

11

12

12

12

12

13.3

13,5

12,9

G.7

19.9

26.0

56.0

63.5

treatments at 70 q

r volue!) denote jnacctsi per brancti,

++ Jnwcr vaJucii rlfinote inaents per bud

■ (Jays uTter Firot Qpr<iy uarple taken,

** diiya nflur necond yjjrfiy aumple taken.

I



not as effective on red spruce because its

phenological development was retarded and

consequently its budvorra population was not

optimally accessible and susceptible to the

sprays. Since red spruce was a minor cci^po-

nent of all the sprayed areas (Table I) its

late development might not have significant

ly influenced the spray's overall effects.

Aqueous Matacil 180F generally con

trolled spruce budworm as effectively as

either the 1807 in ID585 or the oil soluble

concentrate in oil. The block sprayed with

Atlox + water had residual larval densities

not substantially different from the un

treated check, thereby indicating that Atlox

was not noticeably to>d.c to spruce bufiwontt.

The twD methods of population assess

ment did not appear to show any significant

difference in trends. However, there were

occasions where the insect to shoot ratio

appeared to increase rather than decline

(Table VIII). This was due to defoliation

by the insects which reduced the number of

viable shoots thus making the denominator in

the rinsect:shcot' equation progressively

smaller. This type of 'per shoot' assess

ment is in reality a combination of assess

ing, simultaneously, both the insect nuiribers

and seme of the tree defoliation. W4 have

subsequently found that this anomaly can be

avoided by adjusting the counting mill tech

nique to include in the denominator all

shoots on the branch and not only the viable

ones. The variance observed in the number

of shoots per branch should therefore be

that found in heterogenous forest systems

and not induced by insect feeding which is

independently measured as the degree of

defoliation.

Percent Population Mortality

The percent insect mortality attributed

to the treatments is considered as one of

the irast inxortant and definitive expres

sions of the treatment's effectiveness. In

this study all the treatments except Atlox +■

water gave very good percent larval mortal

ity. Generally, the results shoved no

appreciable differences between the two

assessment methods except on white sDruce

which reflected those anomoLLes in larval

population densities discussed earlier. It

was also observed that untreated populations

in white spruce (Table IX) showed a high

natural rcortality which rright have been due

to the high numbers conpeting for limited

food. Consequently, this resulted in the

lew corrected mortality fig-ores shown for

that species (Table XIII). Using percent

larval mortality as an assessment criterion

the results again indicate that S&tacil

flcwable was as effective in reducing spruce

bucworm populations as the CSZ. There was

no observable toxicity to budworm which

could be attributed to Atlox + water.

Arthropod Xfloc&ctown

The observations in this study were

focused mainly on C. frjniferana and the

results shew that considerably more live

than dead bud-worm were dislodged and that

the bulk fell 2-3 days after the spray

application (Fig. 6). Larval spruce bud-.sarm

tend to react to unfamiliar stimuli by spin

ning out of their inrediate habitat en silk

en threads which cascade in large quantities

from the canopy like tinsel on a Christmas

tree. This tinselling was evident in all

the sprayed blocks. It was spectacular in

blocks 1 and 2 (aquecus Matacil} one to
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three days after the first spray application

and barely observable in the block sprayed

with Atlox + water. Matacil OSZ + Sunspray

6N showed the greatest knockdown of larval

tudwom but the tinselling in the block was

not unusually striking. These findings

imply that substantial larval dislodgement

could occur without its being manifested by

tinselling and that stimuli other than regu

lar droplets, possibly vapors or aerosols,

Fight have caused the excessive larval

irritability seen in the aqueous Matacil

blocks. It was evident that, depending on

the conformation of the host tree canopy,

tinselling might result in intra-tree redis

tribution of budworra and not necessarily in

ultimate dislodgement. However, unless the

lower canopy is supportive, this redistribu

tion might ba just as catastrophic for
larvae as disLodgement.

The Environmental Inpact section of

FH-H conducted a more thorough study of the

iirpact of the treatments on terrestrial

invertebrates and the report indicates that

Coleoptera: Staphilinidae and Diptera were

the only insects knocked down in sufficient

numbers to nerit any concern (R.L. Millikin

—FPMI File Hept. No. 15). &mtl so, the

techniques used during that s tudy would

suggest that the receptacles containing a

formalin solution which were placed beneath

the trees possibly did not just passively

collect dislodged insects, but behaved as

lures and also actively trapped sorre of
them.

During cur assessment of budworm knock

down it was observed that spiders apceared

to be affected by Matacil. This is not

unusual as scne carbamates tend to display

acaricidal characteristics. The results

from cur collection on drop trays shew that

Matacil was toxic to 8 genera of spiders

(Table XVI), TZeridion nontanan Errerton was

the species which appeared to be most

affected. Whereas a high proportion of the

dislodged larval insects were alive, all of

the soiders were dead.

•Cefolia t ion

The extent of host tree defoliation is
a function of the feeding activity of insect
pests. This activity is in turn influenced

mainly by the size and health of the insect
population, the tree vigor, and the weather.

Insecticides are applied to affect the first

two factors. The results (Tables XII to

XIV) indicate that white spruce was rrast
heavily defoliated and red spruce the
least. However, these species also recorded

the highest and lowest initial budworm popu
lations respectively. The blocks sprayed
with Matacil flowable in both water and
ID585 suffered M5% defoliation except on
white spruce. This is substantially better
foliage protection than was received by

blocks sprayed with the OSC, which experi
enced >5% defoliation except on balsam fir
in block 5 and on red spruce. Cn a combined
species basis, Matacil 1SCF was also as

effective in protecting foliage from bucworm

defoliation as the other Matacil treatments
(Table XV). All three species in the Atlox
block were defoliated to a similar extent as
in the untreated block (Table XV),

Spray Deposit-Sprues Sutlmm Relationships

Aerially applied droplets in forests
have seldom shewn a consistent pattern of
behavior. This is not surprising if one

considers the extrece heterogeneity in
natural forests and the diverse factors

which can influence the sprays. The opt&num
and desirable droplet sizes to control
various insects have been widely discussed

(Kimel and t-toore 1967; Barrv et &L 1977;
Joyce and Spillman 1978) and there is' agree
ment that it is also necessary to have 'geed
coverage in terms of droplet density. Even

so, aerial spray deposits and insect" mortal
ity often will not give correlation when
cards are used to collect droplets (Huffman

et al. 1967). Although the average droplet
densities recorded in this study irera not
high (Table VI), it was shown that budwom

population reduction was generally related
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Riders

Block *.To. and

Treatment
Species

blocks (Hathurst, H,3.

Number of Spiders

at Prespray at

18CF + water + Atlox

1£C? + ID535

1.3D +

unsprayed check

Clubiona sp.

-Oictyra phulax Gerisch s Ivie

Tkeridicr. montanun Emerton

Araneus sp.

Ceraticelus fissiceps (O.P. Cambridge)
Clubiona sp.

Gramironata angusta Dondale
fetaphidippus sp.

Theridion mor.tanan

Araneus sp.

Clubiona sp

angusta

sp.

Fhilodrcms csspitu™ (Walckenaer)
Theridion montanizn

Theridion montanum

0

0

0

1

0

0

0

0

0

0

0

1

0

0

0

Dislodged

—-

Postspray

6

1

6

0

2

3

1

2

2

2

2

1

2

1

16

to droplet density (Tables XVII to XIX).
This relationship was rare definitive In
balsan fir than in the other host species,
but this might ba due to a statistically
nore acceptable nvr^fcer of sables to fir.

We also found that the per shoot assess^ant
of percent population reduction seeded to
give inflated relationships, probably

because of the denomnator anomaly mentioned
earlier. Li all the treatrents exceot
aqueous Matacil on red spruce, 1 drop/cm2 'on

Krcmekote cards gave ths least control and
the classes 1-5, 5-10 droFs/c^2 the mt
consistently favourable results (Tables XVI
to XIX).

com:lusign3

Matacil 18G? was as effective in con
trolling C. fumiferana on A. bals&ma and
-icea spp. as the oil soluble concentrate

formulation. Both the flowable in ID5S5 an*
in water and the 031 in IDS35 and Sunspray
6N ejected ^90% corrected larval reduction
resicual larval populations generally <1.0/
46 cm branch tip, ar.d very good foUage oro-
tection. - *

Tte 18CF mixed easily and presented no
a^-pUcation problems. The deposition char
acteristics between that and'the OK were
not substantially different.

The formation shewed no prencunced
adverse efrect en nontarget insect SPe-ie3-
however a small number of spiders were coll
lected on drop trays.

It was shown that aqueous tank fcr^ila-
tmns, once thOB^jt to fee liabilities
because of their propensity to evaporate and
res-alt m inadequate deposit, can be most
e.ficaceous, when applied with aircraft with
delivery system and under conditions which
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Table XVII. Droplet density and spruce fcudWffintt mortality en Balsam fir
(Eathurst, N.B. 1901)

balszn-.ea

Block

No.

Deposit Class

Pop- reduction*

Treatment [Drops/cm )

0-1

1-5

5-10

0-1

1-5

5-10

10-15

0-1

1-5

5-10

10-15

15-20

20-25

0-1

1-5

5-10

10-15

15-20

0-1

1-5

5-10

10-15

15-20

0-1

1-5

■I^IILMU^ '-ml-'-

samples

21

17

4

25

27

3

1

3

17

12

4

0

1

6

12

6

1

3

2

21

6

2

2

26

1

Per branch

47

66

85

16

44

61

81

0

0

60

as

18

0

35

76

48

79

0

20

52

68

4

0

0

Per bud

58

73

89

66

74

87

92

52

58

83

92

76

54

80

91

83

92

46

67

35

77

63

50

49

1 Matacil + Atlox + water

2 Matacil 180F + Atlox + water

3 Matacil 180F + ID585

4 Matacil 180F + ID585

a Matacil OSC + ID585

9 Atlox 340SF + water

Droplets from blocks 5 and 6 not included due to incomplete analysis by the spot scanne*-.
* Assessed 2 days after 1st application.

capitalize on the evaporative potential to

prod-ace optimum sized droplets at the target

sites.

AssessnKnts of larval budvnrm popula

tions using per fcud and per branch methods

generally produced sirailar results.

The initial phenoiogical development of

red spruce ?. rubens was men slower than

that of either P. glauza or A. balsaxea.

Festicide applications timed to the develop

ment of the latter tvo possibly were not as

effective on the former. Thus the scecies

corrrositicn of a forest should be of prime
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Table XVIII. Droplet density 2nd spruce budworn rrortality en White sprues P. clsuca

(Bathurst, N.E. 19B1)

Block

Treataen;:

Deposit Class.

(Drops/c^i )

■■dumber of

san^les

Pop. reduction*

Per branch Per bud

1 Matacil 180F + fttlox + water

2 Matacil 180F + Atlox + water

3 Matacil + ID585

4 Matac&l ID585

8 Matacil USD + ID585

9 Atlox 3409F + water

0-1

1-5

3

2

43

58

0-1 10 0

48

72

0-1

1-5

5-10

0-1

1-5

0-1

1-5

5-10

3

5

5

3

B

1

5

4

0

0

26

0

0

0

27

0

0

61

76

39

48

75

60

74

10

Droplets £rcm block 5 & 6 included due to incomplete analysis by the spot scannei
* Assessed 2 days after 1st application.

consideration in determining the timing of

cpplicaticr.3 to control defoliators.

The response of C. nmiferana to fitlox

340SF sprayed as an independent treatment

ware siKiilar to those seen in the unsprayed

cheat block. It is therefore apparent that

whereas Atlox might irorove the sprayability

and consequently the efficacy of aqueous

Matacil there is no evidence that it con

tributes insecticidally to the formulation.
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Table XIX, Droplet density and spruce budwonn mortality on Had somce P rubens
(Bathurst, H.B. 1981)

Block

Ho. Treatment

Deposit Class.

(Drops/cm )

NMrcber of

samoles

Pop. reduction.1

Per branch Per bud

1 Matacil + fttlox + water

2 Matacil + Atlox + water

3 Matacil 18CF + ID535

4 Matacil 180? + ID535

8 Matacil 1.SD + ID585

9 Atlox 3409F + water

0-1

1-5

5-10

0-1

4

5

1

43

33

28

57

55

17

63

0-1

1-5

5-10

0-1

1-5

5-10

10-15

15-20

20-25

0-1

1-5

5-10

0-1

1-5

0

0

2

0

4

5

0

0

1

0

4

2

5

1

_

95

0

30

_

0

26

0

0

0

-

91

32

62

0

38

0

0

0

Drcplets from blocks 5 and 6 not included due to incomplete analysis by tit* scot
scanner.

• Assessed 2 days after 1st application.
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