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ABSTRACT AND RECOMMENDATIONS

Laboratory tests and field trials of budworm adult spraying
were carried out in New Brunswick in 1972 and showed the following
results. ' '

Laboratory Tests:

1. Phosphamidon was more toxic than fenitrothion.

2, Males were about twice as susceptible as females.

3. 'Adulfs were also susceptible to sprayed foliage.
Field Trials:

1. Contrary to expectation, an early morning application

appeared as effective as a late evening treatment, although adults are
less active in the morning.

2, Counts of dead adults in drop cloths showed twice as man§

' males as females were killed by the treatment. However, this.ébnclusion

requires further checking.

3. Counts of flyiné females before and after treatment
suggested that 85% of the females were killed.

4. Counts of males in virgin female traps after treatment
suggested that 75 to 80%Z of the males were killed.

5. The pattern of kill differed between males and females;-
males died very quickly while many dead females were observed 1 day
after treatment. '

6. Severe mortality of adult parasites an& of predatory
arthropods occurred in treate& blocks. '

7. A density of 35 eggs per 10 ft2 was found in the treated
plots versus 60 in the control. The origin of the eggs in the treated

blocks was open to question.

Recommendation:

Because femaleé mate and lay the first egg masses vVery soon
after emergence, and males are more suscgptible than females, the
control objective should be to kill as many males as possible. ' This

could mean spraying very early in the male emergence périod.
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INTRODUCTION

In 1944, DDT was tested as a budworm adulticide in Algonquin
Park, Ontario. The dosage ranged from 2.0 to 5.0 1b. in 3.0 to 4.0
gal/acre and a réport on the operation states: '

"As soon as the spray clouds commenced to descend through

" the tree canopy, moths came fluttering to the ground and contined for

several hours. Some of them endeavoured to crawl up the tree trunks,i
but eventually succumbed to the effects of DDT. Examinations in the late
afternoon failed to reveal any living'méths .<. The pupae and the eggé-
were not affected by the sprays.‘ﬂThe spray deposit remained slightly#
tacky and retained its lethalness for several days after application.l;»
.- L3 v : . “,
Moths that emerged afterwards seemed to be affected as they continued -
to drop into the trays, and the plots remained singularly free of motﬁ}."
Follow-up experiments were apparently not carried out on this promisi&é
method of adult control. .. ‘“
In 1969, a budworm-infested forest of about 20,000 acres on

the Tobique watershed in northwestern New Brunswick was sprayed in mid-

. July to determine if aerial spraying could reduce an adult populationr

(Kettela'and Flieger, personal communication 1969). The treatment cb&—
sisted of two applications of Phosphamidon at a total dosage of 4 oz/acre.
The first treatment was applied when 40% of the adults had emerged; tﬁe
second, 3 days later. The operation was monitored on 47 plots by pupal
counts before treatment and egg counts after ‘treatment. There was godd
circumstantial evidence (71 egg masses in the treated plot versus 240 on
the control) that the treatment reduced the reproductive capacity of the

adult population particularly in high &ensity plots (Kettela, personaf
]

't

communication 1969). These results prompted the development of a joi
research proposal in 1972 between Forest Protection Limited and the

Maritimes Forest Research Centre to further test adult spraying for budworm
control, The following compendium of reports describes the test progfam

and results.



I. LABORATORY TESTS OF FENITROTHION AND PHOSPHAMIDON
C. A. Miller, J. F. Stbkwart, and D. E. Elgee

N

Because little was known about the effect of insecticides on
budworm adults, the first step in the 1972 program was to conduct
laboratory tests and obtain approximate .data on: 1) the‘relafive L )
toxicity of fenitrothion and Phosphamiden to budworm adults; 2) the | .
dosage‘to be used operationally; 3) adult mortality through direct
application of the insecticide; 4) adult mortality through contact with
treated foliage; and 5) residual effects on treated foliage.
The tested formulations of Phosphamidon (90% technical) and
fenitrothion (95-97% technical) were: _
(a) 10% fenitrothion in oil - 1OZ.active fenitrothion by vqlumg in -95%

Aerotex 3470 solvent.

(b) 5% fenitrothion in o0il - As in (a) except 5% gctivé“fenitrothion

) added by volume. . . ' ‘
(¢) 10%Z fenitrothion E.C. - Stock solution of emulsifiable:copqentraté

(E.C.) was prepared as fenitrothion (technical), 77.:4%; plus Aerotex
3470, 11.6%, an@_Athx emulsifier 3409, 11.0%; 10% active stock |
solution by volume was added to 90% water by volﬁme. '

(d) 1% and 0.5% fenitrothion E.C. -~ As in (c) » _

(e) 10%, 5%, 1%, and 0.5% Phosphamidon E.C. - Stock solution of emulsifiable

concentrate prepared as in (c).

(f) 10% Phosphamidon in water - 10% active Phosphamidon by volume

(technical) added to 90% water by volume. o
(g) 5%, 1%, and 0.5% Phosphamidon in water - As in (f).
Formulations were applied with MICRON ULVA (battery powered)

atomizer with a 1.0 ml/sec emission of formulation. The budworm adults
were from a varilety of laboratory stocks that has been reared on arti-
ficial diet. Potted balsam fir seedlings about 18 in high were .used
in the foliage tests. )

To determine the direct effect of spray on adults, the moths
were released into a 4 x 4 x 8-ft plywood box (a conventional spray

tower was not available) and the insecticide applied with the atomizer.
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Of 21 tests using 187 adults,' three had to be discardéd because of :
aberrant results. - In each test, five male and ‘five female adults were@
released into the bbx,'sbray Waexapplied for 7.sec, and the air cleareiﬁ
* with ahvexhauét fan'for'30 sec. =The?hoths'ﬁere‘then collécted‘dndiplagéd :
in lantérn globes for observation until death: The-results were aﬁaly%?d
by plotting percentage mortality over time and we‘uséd-thesé:gtaphsﬁtbﬁ
‘tabulate ‘the time required for 50% 'and 75% mortality. A g
’  Formulations of 10% 'and 5%7active fenitrothion or Phosphamidon
‘resulted in 100% mortality in less than 6 ‘hours-(Tablé 1). However, ﬁ?.'
the 1% concentrations differed: fenitrothion was" relatively 1neffectiVe,
while Phosphamidon resulted in 'a quick initial ki1l and 75% mortality in
24 hours or lesst The 0.5% concentrations were both relatively 1neffective

The data suggested that concentrations of less than SZ but greater than

‘ lZ would .cause adequate adult mortality.
. §.- . v

- . - PR -

Table 1. Time required for 50% and 75% mortality after the direct _
. i

application of fenitrothion and' Phosphamidon to budworm adults

i 'F:ng 3 (}}QurS)
Treatment - | o 50% dead - . ¢ < {75% dead
107 fenitrothion im ol  , < 1. 3
10% fenitrothion E.C. 4. 5
10% Phosphamidon in water 2 f s 2.5+ i
oo e T T O i
'5% fenitrothion in oil - SR TS DI < w25
- 5% Phosphamidon 1in water +. 3.5 o e p . 5 5 ﬁ
o . _ ¥ . N S oy e . . . . P Vul?f'
1% fenitrothion .E.C. s D N 24: 'tﬁ
1% Phosphamidon E.C. L 5 24 o
1% Phosphamidon in water’ ° A . < 14 i
Fa . . - ., ; N ) v . . ) P - . . ‘ ';I,
"-0.5% fenitrothion E.C. = ‘ b be Do lam BRI "é S
0.5% Phosphamidon in water D - B . o> 24 a
v . N [ a L v . Ty
' : i
‘a. Extrapolated. w0 ST e e R s e R

b. 20%Z mortality ‘in 19 hours. *? ST B e R




.in oil required more than 10 hours to. cause :100% mortality.

To test adult mortality on treated foliage, potted balseﬁ e
fir seedlings were treated individually‘qith 5% formolations of.PhOST*ﬁV

phamidon and fenitrothion for 2 sec giving an extremely good‘coverage_

.in the 80 p droplet range: - this approximated a dosage of 0.25 gal -

(Imp.) of formulation per acre. The foliage was dried for 15 min:? .
Twigs were then collected from these seedlings, placed. in glass lantern.
globes, and five moths were released into each globe. In all treatments,

50% mortality occurred in 6 hours or less (Table .2). Phosphamidon

treatments caused 100% mortality in less than 6 hours, while fenitrothion

Table 2. Adult budworm mortality on treated foliage: adults

exposed to“foliage 15 min after treatment

o F . 4

Time (hours)

Treatment . ““50% dead:_ - fS%.dead.
+5% Phosphamidon E.C.. ,_ . 2.5 B I
.5% Phosphamidon in water w3 e aose L 3.5

-5% fenitrothion E.C... . ... . 4.5 _. . .,A‘_HMS,S_

5% fenitrothion in oil 6 . 9.5
Oil control T _ 14.5 : - 17.5.

The above tests showed that adults are killed when exposed
to newly treated foliage. We were also interested in’ the residual o
toxicity of Phosphamidon and fenitrothion at 4 oz/acre. Potted seedlings
were treated with 10% active concentrations of Phosphamidon and fenitro-
thioﬁ and left outdoors for a total of 8 days. Foliage was clipped from
the treated seedlings on the first, second, third, fourth, seventh, and
eighth day and on each occasion it was placed in a lantern globe and

five moths were released into each globe. About 170vhotps were observed

'in these tests. On the first day, all the adults exposed to Phosphamidon-

treated foliage died within 6 hours, while 50 to 75% died on, fenitrothion-
treated foliage. Almost identical results were obtained on the second.

day after treatment. .On Phosphamidon-treated. trees, kill was still rapid
on the fourth day. In contrast, it was slow on fenitrothiog;treated |

foliage, particularly that treated with the oil formulation.

af

1w,
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"As noted’above, these teists ﬁeré?ééEVdpﬁﬁa provide approximate

data. They were conducted over a short period‘using‘adults-from laboratory

stock. Within these constraints, the tests suggested:

(1) with water.

‘as a diluent, Phosphamidon- is morereffecfive than fenitrothion in the

treatment of spruce ‘budworm adults; (2) 'a 5% formulation in water was

effective in the laboratory and this is broadly within & treatment of !

2 oz éctive-iné;edient per acre and a total-dosage of 0.25 gal (Iﬁp.)/”ﬁ

acre; (3)"Phosphamid0n'ié<éﬁ'éffectivé-inseétiéidé'for adults whether’vﬁ'

applied directly, or to the foliage they walk on; and (4) in the absencé

of rain, Phosphamidon remains active on foliage up to 4 days after * iy
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II.. TOXICOLOGICAL STUDIES OF FENITROTHION AND.PHOSPHAMIDON
.+ ,ON ADULT.BUDWORM UNDER LABORATORY CONDITIONS ,, . . ..
D. D. Shaw and.M. G. Morgan,, e -

=g

o R S s Lt ealan

The extension of the aerial spray program to.include the
gpraying of adult insects has necessitate& an .evaluation of the reiative“
toxicities of various insecticidés on adult budworm. .Preliminary tests-
have been made.in the laboratory of the toxicitiesof Phosphamidon
and fenitrothion using a topical application techniqﬁe‘(Hewlett:and‘v, 
Lloyd 1959). N T SR . oed

The innate variability of budworm in response to eﬁvirqnmenﬁal
stress makes tﬁem a difficult test insect and toxiéological tests must
be performed under rigorous laboratory conditions. All insects were
reared on artificial diet in the laboratory and were treated at a known
age. Insecticides were dissolved in cyélohekanone and known concen-
trations were applied through a 0.2 ul microcapillary tube plgced betweén
the prothoracic legs. All insects were anaesthetised with 002, control
batches were dosed with cyclohexanone. Two replicates of 8 to 12
insects per sex per replicate were tested and mortality was assgssed
after 24 hours.

It should be emphasized that the size and number of replicates
- were not adequate for the amount of variability in response shown by the'
budworm and it is hoped to increase these in future experiments. ‘How—
ever, the results presented in Table 3 clearly show a difference in
response pattern according to sex. (Note that the field data in Section -
IV also show that more males were killed than females.) This kind of

Table 3. LD50 values for both male and female adult

budworm showing the difference in response
pattern associated with sex

LD50 . Ratio LD50

Insecticide Sex (ml/ml) ' 2/
Fenitrothion < 0.00029 2.0
' 9 .00058
Phosphamidon ¢ .00022 1.64 | | .
9 .00036 e

R L



‘assessed quantitatively, - .

response pattern is commonly‘found in}a variety of other,insects?(anvine
1971) and -appears to be‘-a direct-weight/response relationship although
there is a possibility of a direct sex difference telatéd ‘to different
metabolic rates.: Similar tests on* fourth, -fifth, -and sixth instar larvae;
pupae, and adults again show a correlation between weight and LD50 (Tabile
4) ,7although héere the drastic physiological changes which occur between

larva and adult, via pupa may be implicated Clearly’, these correlations

between weight and toxicity may provide information on the kind of dosage

application necessary under different field conditions. A correlation

4

" between room temperature and response has also béeen found, although not

" . ;. - . : .
T I foaa TR cowen !

- Table 4. LD50 values of various stages of budworm ey
D after topical application of fenitrothion e
— : - - y
Stage of life history : . -
(in dscending weight B ~ '
- range : : LD50 1 C T a4
4th instar larvae ‘ . . 23.80 - , :
. * ok OIS | . . = vou - E
Doy . Aqults (cz(ambined)*'{ PSR R 37'?0* T
“ = . .-.:.5th instar larvae .-+ .7 - -z 3";-';»5; 36.75.% . e .
iV pupae "t 2 YT e 74 16““" RN
I I . N S B T S AR vl
., 6th instar larvae . av . 89 63 e

Preliminary tests, using fenitrothion Phosphamidon lannate,
and pyrethrins, have also been madé in the laboratory. ‘Thé- sexed adults

(2 days old) were anaethetised with 'cO. "and "tested in replicates of 8 to

12 insects with “two replicates per dosi. Control replicates were dosed:
with pure cyclohexanone golvént: The’insecticide was applied between
the ‘front coxae using a 0.2 ul caﬁillafy’tube.' Mortality was assessed:
after 24 hours. The probit regression lines were corrected for natural
mortality. L

Phosphamidon was the most effective insecticide at both LD50
and LD95 values (Table 5), which agrees with observations in the field.
The slopes of the probit lines in the case of the three synthetic compounds
were almost parallel. However, the slope of the pyrethrin line was much

steeper giving an LD95 value comparable with the other three even though



Table 5. LD50 and LD95 values (in ml/ml or g/ml of cyclohexanonet‘q
solvent) calculated after -topically treating adult budworm® -

of known age

Relative potence

LDS0, LD95, :
Insecticide ml/ml ml/ml Slope LD50 LD95
Phosphamidon®  0.00028 0.00126  2.54 1.0 1.0,
' (0.00034) '(0.00154) ' '
Fenitrothion® - 0.00043 0.00171  2.77 1.54 1,47
(0.00057) (0.00226) '
Lannate® (0.00063) (0.00261)  2.67 2.25 1.69
Pyrethrins I & II° 0.00102 4.07 3.64 1.69

0.00260

a. Values in parentheses are in g/ml.

b. 92% a.i.
c. 95% a.i.
d. 90% a.i.
e. 20% a.i. (Pyrocide 175).

1ts LD50 was 3.5 times less than that for Phosphamidon. This may prove

to be of considerable impoftance in the assessment of the pyrethrin group

as potentiai field compounds.

The efficacy of pyrethroids can be greatly

improved by mixing them with synergists like sesame o0ll and piperonyl

butoxide. For instance, a 1:10 mixture of pyrethrins and pipgronyl

~ butoxide reduced the LD50 of pyrethrins alone by a factor of 4.6 when

applied to Sitophilus granaria (Parkin and Lloyd 1960). 1In the present

case, if the addition of piperonyl butoxidelreduced the LD50 value to

that obtained for phosphamidon and if the slope remained the same then

the LD95 value of pyrethrins would be 1.7 times more effective than

.

phosphamidon - an. improvement which would warrant testing in the spray

program.

e
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11147 DESCRIPTION OF FIELD PLOTS AND SPRAY APPLICATION .
A it

E. G. Kettela

- s e o - - - e - " e e - . - . - - N o

B TE R AR A
Two experimental blocks for adulticide sprays and one control
plot were selected near the Dunphy Airstrip at. Upper Blackville Northumberland
County, N:B: Each block was about 8,000 actres.
The spray B16cks received two applications, gach consisting of 2
0z of poison 1n 0. 15 gal (U $.) of formulation per acre: The fenitrothion

was dissolved in Aérotex and emulsified in water, the Phosphamidon was

Spraying §€irtéd onm 11 July (P.M. ) The east and middle thirds

%,

6f thé fénitrothion block received the first”application in the evening of

LN

P‘ﬁf'ﬁ‘

11 July, and the western third on the next morning. The Whols block. received
thé sécéond application on thé evening 6f+14~July. N TV
The Phosphamidon block was treated on the morning of 12 July.

l'} A

The second spray was applied to. the northern quarter on the eVening of 14 »
PR3

- July and to the southern two—thirds on the evening of 16 July,_ h$ remaining

4
4 4t
Rarfow strip was not given a second application. Stearman aircraft equipped

with Micronaire nozzles applied the insecticides in weather that was hot and

humid-" CANREI T . - RN ST Tor S | T . i;: N
A'EéEéi 6f 10. éaﬁpliﬁg pidtg aag selectéd in eséh of the th a— -

othér arthropodrfauna. In each plot, five drop cloths wére set up to catch
th@'BodiEE'odeyiﬁg'of"dead insects.' Each drop cloth was '3 22 % 2%fcot” *square

of unbléached cotton supported by pegs at the corners, two cloths were placed

oy it A

tnder the crowns of fir trees, two under red spruce trees, and one in the

‘t.,

open among ground vegetation such as raspberry and fireweed. The organisms

= o mw e

falling onto the drOp cloths were collected daily from 12 to 20 July, with

r -

block, plot, and host tree identifications, and stored in 70A alcohol. #

Py % 8 5«». LR F -

Pre-gpray iolggical.Data I T wy fomr Ay o R L i

N . -xlnl
(l) Adult emergence data .are shown in. Table 6. On 11, July, thegg

......

ST s b

emerged. By 16 July, emergence was complete. .
(2) Pupal sex ratios on the three study blocks ranged from 44

PR, o x »~ PR *
to 487% females. This slight bias toward males made 1ittle difference when

asséssing: the possible differential mortality of the sexes.
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Table 6. Budworm phenology (% of moth emergence) in the control.and
Phosphamidon spray block , July 1972

Control block Phosphamidon block

Date @ Males Females- Males ' " Females

7 0 7 33 8 "

8 47 16 52 19

9 64 32 68 35

10 81 52 80 . 67 . ot

11 90 80 93 81. , '

12 92 86 100 ° 86 v

13 97 93 100 - 90 « . -
14 100 96 100 94

15 100 100 100 ‘95 .

16 100 100 100 100 . =

a. Data from Greembank (Section VI).

(3) On 30 June, pre-treatment population counts were taken on
the 10 ploté in each of three stuay blocks (Table 7). Two fir and two
spruce were sampled in each of the 10 plots per block. One branch was *

‘sampled per tree.

A 4 3 [

Table 7. Mean and range in population density per 10 ftz, 30 June

Blocks . ,
Species Fenitrothion Phoéphamidon Control - TR
.. Fir 47.7 (0-140) ‘ 59.2 (10-274) _36.5 (8-81) A
Spruce 6.45 (0-48) 14.3 (0-42) 3.40 (0-24)

A seasonal trend plot near Dunphy airport showed a 58% survival
from 30 June to the _spray date of 14 July and this figure was used to -
arrive at a population density on the spray date. For example, it was
estimated that the pupal case (adult) densities on the Phosphamidon and

control blocks at the time of treatment were:

_Phosphamidon ' - . Control '

Fir 59.2 x 0.58 = 34.3 adults  36.5 x 0.58 = 21.2 adults
Spruce 14.3 x 0.58 = 8.29 adults 3.40 x 0.58 = 1.97 adults

LIRS . ) - : f g ! ¢y

»
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'populations per acre produced very rough estimates. Prism tallies were

11-

' The only corroborating qata-were*collected by Greenbank (Table 8),
He counted female cases on one plot .in the Phosphamidon block and on one plot
in the control block on 16 July. o '

Table 8. Comparative female counts . (per 10 ft ) from Greenbank
~ and Kettela, 16 July

" Female count per 10 ft2

i

) . ' _ _ Kettela's
Block Greenbank - extrapolation
Phosphamidon . 11.7 _ : . . 17.2 . ’
Control 5.7 : 4.2 '

. .
. . - 54 1

Attempts to convert budworms per 10 ft2 of follage to absolute
v

taken at five points in each study block and converted to the number of fir

and spruce stems per acre (Table 9). Then, assuming a mean of 500 ft2 of‘

- follage per stem, the équare feet. of foliage per acre and budworm adults

per acre were calculated (Table 9). The final counts of adults'perfacre
were: Control, 266 380; Phosphamido’n 619,907; and Féenitrothion 411,406.

Table 9. Conversion of pupal counts per 110 ft to adult counts per. acre
: on the three study blocks B - . . o

[N 4 - ’ o y -

‘Stems * .a‘ Pupal | * - Survival-  Adults - b
per Foliage, density , to . per
Block acre ft2/acre per 10 ft 14 July acre
Control L .o S ' ‘ : S j
. L N ..
Fir 247 123,500 36.5 0.58 . 261,450
Spruce 50 25,000 - 3.40 . .58 4,930
Phosphamidon , . .
Fir 342 171,000 59.2 .58 . 587,146
Spruce 79 39,500 14.3 .58 232,761 _
Fenitrothion )
Fir 292 146,000 47.7 . .58 411,406
Spruce 40 20,000 6.45 .58 7,482

a. Assuming a mean of 500 ft2 of foliage per tree.
b. On 30 June. ’




12

IV. .ADULT MORTALITY BASED ON DROP CLOTH COUNTS ' , Ly

: ST AR o YL L xa
E. G. Kettela
. - - [RL L [V

The total number of dead budworm adults collected 1n drop cloths-in
the two spray and the control blocks is shown in Table 10. The counts are
separated by sex, collection date, and whether the drop clothsfwere_under fir,
spruce, or in the open. Each count listed in the table represents the number
of males or females taken from 20 trays (10 plots x 2 trays oer location).
To convert this figure to individuals per ftg, the total number was dividgd.by
80 (20 trays x 4 sq ft per tray). For examnle,'1508 dead males were counted
* under fir trees in ‘the Phosphamidon block for the 9-day.collecting period.~
This means that 1508/80 or 18 9 dead males Vere collected per ft2 on the ground
under fir trees, and this figure, the numher of individuals per ftz, is used in
the following discussion. (Note that only o?e drop cloth was placed 1n the
'open'. In other words, there were 10 rather than 20 'open' drop cloths per

A

plot.)

Results and Conclusions . o L

(a) Twice as many males as femalee,were killed in both .the. Phosphamidon -
and fenitrothion blocks (Table 11). Even correcting the values in Table ll for the
number of dead males and females found in the control plot would not alter ‘the -
above conclusion, although it is very interesting to note that about five times

" more males than females were found in the drop cloths in the control block
hg

(276/48, Table 10). _ T L LT vy 4
R B vyt Lo »

- - . PRSUER

Table 11. Comparison of male and female kills on the Phosphamidon and, ;
fenitrothion blocks

L.

Dead adults per 10 fr2

Trap - : Ratio‘
location - " Males Females ‘ : afe °

Phosphamidon a

Fir 18.9
Spruce - 14.5
Open 710.2

H N0
o uw s
NN
coo

Y . ‘ B t (.

Fenitrothion

Fir 4
Spruce 4,
Open 4

HNN
oo &
SO N
N~MNO O
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Table 10.

- 13 -

~ .

[

]

Numbers of dead males and females on thc dtop cloths 1n che
Phosphamidon, fenltrothlon.'and control plots

) July“

. ~ " Number
Stand A S —— — _ per .
" type 12 713 14 15 16 17 18 19 -° 20 . Total e
Pho§pham;d9n 5,
. i ] - 1 - r 3
Males . .
Fir 579 16} 307 239 = - 214 - 8 -~ 1508 18.9
Spruce’ 457 110 227 175 - - 184* = 5 . 1158 14.5
Open 190 Sl - 60 40-' - - 667 YL 2 409 10.2
TOTAL 1226 322 594 454 - - 464 - 15 - 3075 -
. v . - . O N '
Females L -
Fir = ‘60 100 128 . 198 - - 255 8 749 9.4 _.
" Spruce 58 76 101 130 - - 2187 "'~ 13 596 7.5
" - Open - 22 15 23 17 - - 80 - 1 158 4.0
TOTAL 140 191 252 345 = - - 553 - 22 1503 -
Fenitrothion -
Males -
Fir 103 61 25 142 39 7 - 4 - 381 4.8
Spruce , 93 46 31 145 52 9 . =~ 3 - 379 4.7
Open 32 54 17 51 15 4. - 1 - +1174. 4.4
TOTAL 1228 161 73 338 106, 20 - 8 - 934 -
 Females : : e .
Fir ; 22 29 14 B2 26. 9 - 7 - 189 2.4 -
Spruce 15 22 19 53 29 11 - 8 - 157 2.0
Open . 4 7 5 .13 12 1 - 0 - 42 1.0
TOTAL 41 58 | 38 .148 67 .21 - 15. ; - 388. -
Controlb' g
) . J"F o
Males
Fir - 30 20 27 - - 41 - 5 123 1.5
Spruce - 2k 26 32 - - 4 - 10: -+ 130 1.6
Open - 6 20 - - 1 - 3 23. 6
TOTAL . - 57 48 . 59 - - 94 = - 18 276 -
) 5 B
Females .
Fir - 5 3 - - 11 - "3+ ta3c 0.3
Spruce 3 2 1 - -.. 8 - 4 18 3
Open - 1 X 0 - - 4 - 1 7 .2
9: 6 2 - - 23 - 8 48 -

TOTAL -

a. Counts on only 5 plots on 13 July on Phosphamidon. plot.

- b.. Counts on only 5 plots on 20

July on control plot.,

i BT L e ke imne

P e e a1
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The reasons for the higher kill among male adults are not clear. A ' )
Toxicological tests by Shaw and Morgan (Section II) showed that males were
twice'as susceptible as females to the topical application of an insecticide.
Or it is possible that the more active males dropped to ghe ground while the
dead females remained on the foliage, givihg a biased drop-cloﬁh sample.
Differential mortality of the sexes must be checked in further tests. _

(b) ?hosphamidon was more effective than fenitrothion (Table 12)
and even correcting for the pre-spray difference in population (74/54 = 1;4)
on the two treatment blocks would not alter the above conclgeion Furthefmore,

the laboratory teats also showed that Phosphamidon was -moreé*toxic.
Table 12, Comparison of kill by Phosphamidon and fenitrothion for
‘ males and females in three stand types L

N - x
. H a
b ‘l§ t g

: X - Dead adults per f£t2 . AV
Stand Sex e Phosphhmidon Feniffothlon . Ratio P/F
: . ‘ .". - ¢ A
Fir = Males 18.9 4.8 4.0
Females 9.4 2.4 - 4.0
. - - . ‘*‘ PR 3 . 3 ‘
Spruce Males © v 14,5 s 4,7 ' ¢ . 3.0 ‘
‘ . Females 7.5 +* \ 2.0 ¢ 4.0
Open Males 10.2 b4ub 2.0 i b
Females 4.0 1.1 4.0 :

(c) The pattern of kill was.quite different for the two sexes.
.. For example, of all the males that were found on drop élothé in the
Phosphamidon block, 35% died within hours after the first spray, and the
second spray on.l4 July did not cause a second peak in mortality on 15
July (Table 13). . _ : .

The pattern of female kill was different. Only 7% of the
females died within hours after the first treatment, but 247 died the next
day (Table 13). A high rate of mortality also occurred 1 day after the
gecond treatmeho" The reasons for the differing patterns of kill among

males and females are not easily discernible.
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Table 13. " The psftern of k1112 aﬁbng males ‘and females
.on the Phosphamidon block :

- - July
. Sex 2% a3 1 15> 16-18°
: ‘ o o . s L oy
Males 35 19 18 - 14 .13
. . o F o |
Females -~ -7¢ . .y, 24, - -:15 - 24 . - 30
. CLA . . 1. . i e
a. Percentages on each date based on the total number e
of individuals ‘found"in’drop cloths under fir trees. ¢ - 3
fr- % A T Yoot . e
b. Immediately after treatment
R BT (B S . P 2! d X ot 94

e

"The ultimate’ question “ighat proportion of the adult population

-was killed by the treatments? - is almost impossible to answer because of the

difficulty of converting pre-spray pupal counts per 10 ft2 of foliage to adult

| ¥

population per acre and the difficulty of - converting counts of dead adults in
small rectangular drop cloths to per acre values. However, there is little
doubt that the collection of 3,075 dead males and 1,503 dead females in 50l
small drop cloths in the Phosphamidon block clearly indicate arhigh rate of

LI

adult kill.' Tentative estimates are given in Sections V and’ VI.

: LT

L v
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V.  MALE ADULT MORTALITY ASSESSED WITH, VIRGIN FEMALE TRAPS

' . Ny e

. G kértera

Y A

R . ST P R — R . BN e

In each of the, 10 plots within a treatment block, three sticky
traps’ baited with virgin females were established to assess the number of
 adult males before and after treatment. In all, 2 ,079 ‘male moths were trapped
" from 9 to 16 July. \ ? AR "t T
' Pre-treatment counts on the three blocks on -10, 11, and 12 July

-were quite varisble (Table 14) For example, it was expected that the
Phosphamidon block would show the highest adult density because of the highest

pupal density (Table 7) but this was not the case. Thus the following sampling
’ S0 B 27 - B SNV U S | '

results must be interpreted with caution.

“Tab1e£14t Mean number of. male adults -taken; in virgin female traps in
study blocks )

T L ATl fems L - Cegmaatest oty o NI ens
‘pate *  Control =~ Y7 rPhosﬁhemidoﬁ,‘ TR a0t 1Fe§itr;thiong"x? b
o e ——— ‘ e L e ?L?
9 July 4 T 2t L, veov Ll iaeote 99wl tae wd gi00a v oth 66011t th v
10 .« 13,97, ., e ‘ 3.50 ..., T .85
! . e v NPT g PN £ G e
| lla 3 43 G g 2.03 (N G T (ﬂj},quL12 e A 2y
S 125 7 40030230 st o i Tl o 5510 e meeAg w3 as 45,37 geib Tfoae
13 6.20. . o 2.67 . 4170 L
- N ENS i BFLICSIRN < B, TV o Pt L. 5. [
14 6.27. R I bowsgigy #077 2hem
15 7.53 ‘ .60 1.52 -
16 © 4,50 - ‘ 1.37 ‘ .26
Post—sprayb

mean 6.13 1.56 | 1.22

a, Spray date.

" b. Mean for 13-16 July.

Immediately after treatment on 12 July there was a sharp reduction
in the number of males per trap (Table 14) In the Phosphamidon block, the -
number of males dropped from 5.10 to 2.67 (48% drop) and from 5.37 to 1.70
(67%) in the fenitrothionlblock. This 1is all the morelimpressive because
the number of males doubled (3.23 to 6.20) in the control block. A rough
estimate of male mortality based on the mean number of males trapped in the

control block from 13 to 16 July inclusive 1is::
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‘Mean males
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1050'

Mean males

Mean males

trapped in Phosphamidon block -

in Control

trapped in fenitrothion block-=

6.13

1.22.

- Mean males

in control

Such estimates of male adult mortality are very crude but do

 suggest a degree of mortality exceeding 70%.

6.13 .

the counts of males in virgin—female traps are:

or 76% dead

or 80% dead

Tentative conclusions from

(1) Although the drop cloths in the spray blocks indicated extreme

male mortality, the virgin female traps showed that a few males

did survive.

'(2) -Counts of dead males in drop cloths indicated a higher'rate_of kill -

in the Phosﬁhamidon block than in-the fenitrothion block. This

conclusion 1s accepted even though it is not confirmed by the counts

of 1iving males (1.50 to 1.22) in Table 14.

LT3
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VI. ADULT MORTALITY DETERMINED BY OBSERVATIONS OF FLIGHT ACTIVITY.

D. O. Greenbank

L X - ot ) A T T T S

,_ - . . - <

One method of assessing the effect of a spray program against a

spruce budworm moth population is through comparative messuremEnts of local

“flight activity before and after spray spplication'within sprayed and unsprayed

areas. Recent studies on the behavior of.spruce-budworm moths have provided
techriiques for measuring flight,activity. (Greenbank,,1973).. Male and female:
flight patterns become identifiably different when moth activity is viewed

from platforms erected about 10 feet above the crown canopy. In brief, male

" moths typically buzz around the crown periphery usually within a few inches

ot h RPN
of the branch tips. They are active day and night except for tbo or three

Fq N o RT

. t . .
hours arOund sunrise. Peak male moth activity is at’ sunset. Female moths

N 1

generally remain sedentary on the foliage until evening and “then’ activity begins
with an abrupt take-off from the tree,.a ;teep climb to heights up to 60 feet
above the canopy, and terminates with wind-directed dispersal out of the stand.
While the flight pattern of female budworm is adapted to expose the population
to wind-directed dispersal, the flight pattern of‘male budvorm is adapted to

a 'search and mate' mode within the local population.

Methods .
As part of the monitoring of the 1972 adult spray program a 50 ft
observation platform was erected within the 8,000 acre Phosphamidon spray.block
and another within the control block, 5.2 air miles distant. The platforms were
manned from 7 to 16 July. Moth activity was measured once every 15 minutes

from 1500 to 2130 hours. At each check, 10 instantaneous counts were made of
the number of males buzzing around the top six feet of a selected fir crown.
Mean counts for each 15 minute check were totalled to provide a daily index of
male moth activity (Fig. 1).

Female moth activity was measured for 2 of every 15 minutes by
counting the number of females taking—off from a cluster of 10 fir trees,
climbing steeply, and emigrating out of the stand. Exodus flights were totalled
daily (Fig. 2).

Moth populations were significantly higher in the spray block
than the control block. After adult emergence was complete, four

branches were collected from 10 fir trees and examined for female pupal cases

i}

Vo
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. the morning of112.July,:they remained sedentary on the foliage throughout

19 4

(emerging females) _ The population of .resident females in the spray block was
11.7 per 10 ftzlof foliage and, 5.7 in .the, control. block.\ Kettela 8 pupal , »

P S
sampling in these blocks on 30 June showed a similar two-fold d&fference in -
density. . .y ., A R X (T N I QR S -‘crf‘ PR S A S

. Budworm development was determined daily at. 1500 hours (seeJ ro,Jni'ﬂo,
Table ﬁ).,{Phenologies y@re:similarhinﬁthe,tﬁogblochs3”malehmothﬂemergence",wv_,
perhaps being completed 1 or 2 days'earlier in the spray,blockt” lhe firstl
spray application was at 0745 hours on 12 July when, JAn the spray block, it

st .
T e

.over 93% of the males and over 81A of ‘the, females ‘had. emerged. .The second

LA L LR N R T 4 ". AT

spray. application was at 2030 hours on 14 July When, male moth emergence was L
complete and over 94% of the females had emerged.

2t » R RV S SR L E D e A gl Lrwisd o T8 g
Results P W oa md

¥y D P

.?l'.‘.‘n ) Mf\. T r a“;-‘ L e Q'.«-.i - ¢ by I4(
Male flight activity is minimal in the early morning and on 12

P Y cpdnlws © R o P Tad T CRTR B S

July, prior to the first spray application at 0745 hours, only one or two‘ '
i : R T

¥ §
males were seen buzzing around each tree crown. Fifteen minutes after the

spray planes passed’ over the platform, buzzing’activity incteased noticeably ’ i

and at ‘0830 ‘hours male flight behaviour changed“completely:” Many-’attempted

to climb vertically only to spin uncontrollably to the ground.:“Also’ tree’to "G

tree flights became unusually frequent. _From_ 1000_to ‘1100 ‘hours,' the number

of males in flight decreased while the number fluttering on the ground increased.
Seven hours after the first Phosphamidomrspray application andfthereagter no -
male moths were. seen in flight in the spray block. In contrast msle'moth' e
activity continued in the control block with relativelyzhigh coznts of buzzing
males being made on 12 Jlulyq ;ﬁd 14 July (Fig..l) ':.‘hisr ’co}"r'ébobr:éteh Ke’tte,il:a s
 uxe A ; . ,

observation based on dead males in drop cloths,- the first Phosphamidon spray

" caused an immediate and acute kill of adult males, possibly to the extent that

ke e B R N % -1 {.‘ . {5 3 : eup E K‘““lg‘.‘ .
the’ second spray was not required

- *Female moths shbwed no immediate reaction'to'lbe'spray:; oﬁ‘“”* e
Fragye. =
the spray opiration and during that afternoonxgnd evening, the flight o akadle
behavior appeared‘nbimal when a total ofhéé females w%ée obsérved in exodusIh R
flight (Fig. 2). Although this was fewer than the previous evening (70) it
did represent a sizable population that apparently survived the spray treatment.
The real effect of the first spray application on the female population did not
show until one day later. On 13 July, only one exodus flight was recorded in
the spray blockAcompared to 10 in the control block and on 14 July, three exodus

flights as compared to 54 in the control block (Table 15).



20

A4

o . The ratio of the number of ‘exodis flights from the control versus
spray block can be used to roughly ‘assess mortality of’ female moths due tod -

Phosphamidon spray. ‘Before spray application,-that "1s on" 10° ‘July and 11 July, "

the ratio was 0.6 (Table 15), which is reasonable knowing that the female moth’ ™ -

population on the control block was about’ half the population on the spray
block. After spray application;Lthat”is'on'IZ,*l3,fand 14 July,'zyfatio‘of.
close to 0.6 would also' be expected if the spray had had no effect. Thus'the‘ X

expected number of exodus flights from the spray block can be calculated and *

compared with the actual’ number of exodus flights. S T S 1
July 12 - Expected number of exodus flights ‘from" spray ‘block’ = 26 ;féiff?* oyl
July 12  Actual  number of exodus flights‘from spra§ block =o 06 24
July 13 - Expected number of exodus flights from spray block = lg - 16.7 el
July 13i’ Actual I)umber_of exodus flights from spr;; block =O ’ fil&'!ﬁ s
July 14 - Expected numbertof emodus flights from spriy block 62% - 904r s ..
July. 14 Actual . number of exodus flights from spray block. = e 3 ;zg
s+ . The percent mortality of . female moths due to spray was calcu-, ...
lated .using the equation. sy SRR I L IR STV SR NT S
+ % mortality - = . (EXP. - ACT.)100 '<h,,v.dL_;g”1L D e,
T B ! Lt T VO R

which provided estimates ot 44 94 and 97A<mortality 12 36 and §p

hours aftervspray. e Ca _ ' ( Cw e g .
: On July 15 and July 16, exodus flights were equally numerous
rfrom the’spray and control blocks and the questizn immediately arises - ‘”fﬂi._h
"was . the spray block invaded by moths from surrounding unsprayed areas’" ! j"

Neither thunderstorms nor heavy showers were reported in the

ay

region during the 5 days, 12 to 16 July, following the first spray application._
B " \‘ax
In the absence of convective storms, _the flight behavior of male moths tends
L N 5 e ¥
to localize male populations. Thus, once the male population had been N

eliminated in the spray block, zero counts of buzzing males were to be

s RS SR et rep )

expected even though extensive sources of male moths were only one mile
) F ] p‘ Lo i e T B U P VR ST £ £ 51 Y a -
upwind ' ‘ ’

N P T 2 RS SN AL R O e 1 T LTl Y ey
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.- ~In contrast;ﬂfhe'flightfbéﬁaviorjofgfemale moths. under both

~ convective- -and. non-convective weather conditions is clearly adapted toO =,

wind;directédudiéplaéement of.bopu¥éti0ns=andainvasion»by;fémalgs-intoﬁﬁ .

both ‘the control -and spray blocks: should:be expected. :However,, the. . 3;

-

-

day to day changes in the number .of-exodus’flights, from the control - - . o
versus the spray.bldck'do not=show'evidénce‘of,mothginvasionj(Table:15).; Coet
The IOW'pre—spréygratios 0f-0.6 forflO,andwlleuly“are due.to, populationy ; g,
being lower on-the control: than the-spray block.. .The.high- post-spray ., - ;' .
ratios .of 10.and .18:for 13 and 14 «July~show the effect‘of@thefspray,on the j«~+%y
female moths. However, on 15 and 16 July the ratio of exodus flights froﬁy-ﬁlg
control‘versué spray Block was roughly 1. If invasion of the spray

block was reépqnsib;e for this change in the exodus ratio, one must wonder

why invasion into theybontroltbléck‘was not equally intensive. ~On the other

~ hand, 1if those females which were in the pupal stage at the time of the

second spray application, six pef cent of the population (Table 6), survived
fhen the number of exodus flights cbulﬂ increase from'the more heavily infested
spray block while decreasing from the control block. >‘

_Further evidence of the effect of the Phosphamidon spray on moth
populations 1is provided by egg couﬁts. The egg population in the spray block -
was ;bout half the egg population in the control block. The significance of
this ratio cannot be over emphasized when it is known that: 7

a) The female moth population in the spray block was twice |

the moth population in the control block.

' ~ b) That prior to spraying, over 81% of the female population. .
had already reached the adult stagg and a large proportion of the potential
egg population had alrea&y been laid by the resident female population.

Results froﬁ this small pilot experiment to test the efficacy

of Phosphamidon spray against a spruce budworm adult population must be
considered exﬁremely encouraging. The control of spruce budworm epidemics
through adult spraying would seem an attractive possibility. Future adult
spray programs in New Brunswick should be designed to first reduce populations
within a 30-40 mile strip along the western periphery of the New Brunswick |
infestation. : Because of New Brunswick wind patterns in mid-summer, invasion
of this strip by populations to the .east would be insignificant. Each year
the strip to be sprayed should be further to the east.
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The target‘of an adult spray program is the female moth before

she lays her first eggs and disperses:out ofjthe stand. Atlany‘locality,- -

female moth emergence continues over about ‘a 10-day period but some 70% of

Y

the female population usually emerges in 4 days. To énlarge‘the target size .-

on any date, the first spray applicatidn'should be timed to coincide with
peak male ﬁotﬁ emérgence._yMale moth emergence qsualiy begins 2 or 3 days :
earlier than female moth emergencé and the remanl of. the early appearingA
males should result in females retaining virginity for a protracted period. -~
Virgin females do not disperse. The second spray application should be'3 or

B -

4 days later., -’ : : S ; .o

@

r¢




A

23
R
- v, EI
-4
t

Table 15. Number of females emigrating from the Control and Spray Blocks '

f !
. . . % ]
Number of take-offs ‘ . N
o - ——— —  meie ]
"Date Conitrol block Spray block’ control/spray
July 7 - : : 2 . : 6 i 0.3
. R . . - t
July 8 . 4 .19 | ST 0.2
July 9 ' e reas . 45 10 2
July 10 | 51 85 0.6
July 11 39 ' 70 0.6
July 12 26 . 24 112
July 13 10 A 10
July 14 | | . 54 3 18?—'
July 15 . 8 7 ‘ 1.1
July 16 5 | 6 = . 0.9-
a. First spray application 0745 hours 4
b. Second spray application 2030 houfs. - KJ .
A “a 51 !
- _': - .
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1. Male activity on the control and spray blocks over a 1l0-day
period that includes the two spray dates. '
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VII. POST-TREATMENT EGG COUNTS
E. G. Kettela 7 » ' 3 o)

An egg-mass survey was carried out on the two treatment and ohe
control block, using single branches from two fir and two spruce in .each of
10 plots per block (Table 16)

Table 16. Results of egg mss aurQey on control and
' treated blocks ‘

Egg-mass counts per 10 ft2 4
BlO(;.k o ) Fir - Spruce T i
Control 60 o .55 7
‘Phosphamidon 36 ' 32 -
Fenitrothion 32 : - 34 -5

Thus, there were about twice as many egg masses in the control’ block

as the treated blocks, but the relatfvely high egg population in the treated

. Wb

blocks leads to some critical questions: _ \
(1) - Were all the eggs laid by reéident'feméles before'spray'treatmgqf in

12 July? i .
(2) Were some eggs laid by resident females that survived the treafmentl
(3) Did gravid females invade the treated plots9

These questions cannot be answered directly because no pre—spray egg

sampling was carried out. There did not appear to be a massive invasion of
females into the-spray blocks sugéesting that most of the observed éggs were
laid by resident females. However, it is of interest to note the calculated

eggs per female on the control plot as an index of female movement:- '

CONTROL: Female count/10 ft2 = 5,7 (Greenbank)
) 4.2 (KRettela) e
| = 5.0 (Mean)
Eggs/10 ft2 o - = 1085
Eggs per female . = 217 '

Long-term data indicate that a field population of 5.0 females per
10'ft2 of fpliagé would be expected to lay about 90 eggs per individual and
therefore the reproduction rate of 217 observed in the control-block suggests
some degree of invasion although the estimate of 217 is within the sampling

error. Thus invasion may or may not have occurred in the treated plots.

"4

'y
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do

-36 egg masses: per 10 ft2 in the Phosphamidon block were laid before spraying
on 12, July, then the

Periodic checks must'be“obtainéd 1n:future'£ests xo-determine the number of

eggs laid in treated blocks and particularly their origin

P
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question of when to spray requires a critical ‘evaluation.
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The 40 drop cloths that were set out in each treated block to measure
budworm kill were also used to collect non-target victims such as adult parasites
and immature and adult predators. These were tallied by texa (species, generic,
. and family groups)‘according te our skills of identification. The counts in the
. accompanying tablee represent the number of specimens collected daily in 20 -
'fir' drop cloths, 20 'spruce' drop cloths, and 10 'open' cloths (see Section
I11).

Fenitrothion Block

The tallies of patasites collected daily on the fenitrothion block
are bresented in Table 17. Apanteles spp., mainly 4. fumiféianae an important
budworm parasite was the most numerous taxon. It is obvious that the drop
cloths were equally effective whether under spruce (1.20 Apanteles per ft ) or
fir (1.35 per ft ), the adult parasites are equally distributed on the two

g

hosts although the original host budworm were far more abundant on the fir.
However, the drop cloth in the open collected 5.15 Apanteles adults per'ft2
Thus, in the fenitrothion block, the drop cloth in‘the open patches collected ‘ :a' x
four to five times.aé many adults as cloths under conifer crowns. Glypta |
fumiferanae, another budworm parasite, was about twice as abundant in the
open as under tree crowns. Other hymenopterous parasites were about three
timesxmofe abundant on cloths in the open as under tree crowns. This distribution
‘ euggests to us that parasites suffer contact toxicity more frequently while
foraging in ground cover (for sugar foods) than while searching‘trees for host
larvae. . ‘ ; |

The host relationships of the "other braconids' and "other ichneumonids"
in Table 17 are not known; these groups of parasites include many species and no
doubt have many‘differeﬁt,hosts. The "other braconids'" column. includes one
specles, . an Ascogaster, which was quite numerous; its host or hosts, evidently:
abundant, is unknown. '

. Fenitrothion caused immediate mortality which dwindled ‘as the spray

date receded. The second application was more damaging than the first, suggesting

that treatments should be limited to a single application if possible. . ' .
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The killoof;predators‘isésimilarly.recorded (Table 18). The
various ‘predators were mainly non-winged, and were thereforeuleigely
cdptive on their host trees, but small numbers of adult forms -(mirids,
anthocorids, ladybeetles, elaterids, and ants) had the capacity to be

mobile betWeeﬂ different kinds of vegetative cover. It 1s obvious that

"most predators were killed in the'tree because the drop cloths in the open

1ntercepted very few speeimens. Also fir’ was a more copious source of
killed predacious insects than spruce.

Predator mortality was greatest in the first collection after each
spray, then dimiﬁished rapidly ovef'the.qeg; 3 days. The high mortality
afEer tﬁe second applica;ioo again suggests that the treatment ehould be

limited to one application to minimize iosses*of_beneficial insects{

Phosphamidon Block

SRS -The tallies of parasites -killed by :Phosphamidon are:given in Table
19. As in the genterothion block; Apanteles .8pp. were the most abundant |
victims - 2.84 per ft under fir, 2.33 under spruce, and'3.637in the- open.
The other taxa were present in roughly the same proportions as in the
fenitrothion block. The dominance of the.spruce budworm as the‘main host
for the parasite complex available as adults in mid-July was again apparent.

- K111 was greatest on the first day of collection after each
application, and was sliéhtly greater in the first application. ‘ﬁcwevef; it
is probable that the second application took a higher proportion of the .
surviving parasites than the first. ‘ - p

l Table 20 presents the mortality of predators. The spectrum of
mortalities ran fairly evenly through the several insect taxa, but the
most numerous victims were.-Anatis mali larvae and adults and Balaustrium
mites.:'Roughly'tﬁice as many specimens were collected from fir as from ' =
spruce, and the:"open" drop cloths were almost completely unproductive. o
Thepfirst:applieation:accOunted for nearly two-thirds-of the total:mortality.

* rAttempts to ‘convert the number of ‘dead arthropods in drop:cloths
to populations per acre were subject to many biases. Very rough estimates
based on the proportion of block covered by fir, spruce, and open spaces  : .
are shown in Table 21. The numbers are impressive and it is obvious that
spraying in midQJuly runs the risk of severely reducing populations of
beneficial insects. It is also apparent that one application rather than

two would be far less damaging to non-target organisms.
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.Table 21. Estimated numbers of budworm parasites .and predators .
killed per acre in the fenitrothion and Phosphamidon blocks

* -

Organism o 7 Fenitrothion ~ . Phosphamidon

. Apanteles. ‘ 96,922 - " 121,533
" Glypta . - 4,629 - .. ro :.12,196 . . “
Meteorus ‘ _ 1,498 . - _ 2,396
Pentatomids - o 7,895 oY 73,921 ¢
Mulsantina 4,492 kT . 5,010 == . .
Anatis s - 5,309 16,335

N

Any major disturbance of the Biocontroi mechanism is ecologically
inadvisable in forest husbandry. From this experiment, ﬁowever,'we do not
knoﬁ,the rate of survival of predators"and parasites, only estimated
mdrtality. - L e

| Rearingﬁ of budworm from each area.were conducted in 1973 to test
the persistence of Apanteles and Glypta nearly one year.after treatment. s

3

The. following results .were obtained (Table 22). +. = "+

Table 22. Pér cent parasitism in spruce budworm populétions on ‘14 June”
. 1973, 11 months after insecticide applications. - S CEA
r oo . 4oL e . 1

Fenit:othion block : PhOSphamiddn.block

Parasite specles . . fir . spruce ., fir spruce
Apanteles fumiferanae 1.6 4.1 " t7.7
Glypta fumiferanae 1.0 2.1 2.1 2.6°
' ' Total 2.6 . ' 5.3 6.2 10.3

These data show values.of per'cept.patasitism which are low
. compared with the norms (20%) in-unéprayed plots, but.the reduction in Tl
the incidence of .these parasites.is not drastic. Survival:in the - gl
Phosphamidon block -is bétter:than in the fenitrothion block. : The results . *
are encouraging with regard to the budworm/parasite relationship; but
the soundness of adulticide treatments with ‘regard to biocontrol+mechanisms :
in the ecosysteﬁ at large remains untested. =~ . iv - - - . o
. o o . ; \ _ "
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