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COMTACT AND RESIDUAL TOXICITY OF PHOSPHAMIDON AND INDOFENPHOS
ACGAINST SPRUCE BUDWORM ADULTS, CHORISTONEURA FUMIFERANA  (CLEMENS) ,
DURING 1975

By

P.C. Nigam, W. Batsch and K. Bertrim

INTPODUCTION

In order to protect Canadian coniferous forests from increasing
populations of spruce budworn, an effort is underwav to control budworms
at larval and adult stages. Phosphamidon has been used as an adulticide
against spruce budworm adults since 1972 in New Brumswick. In order to
find a more effective adulticide, evaluation of iodofenphos as an alt—

' ernate insecticide was carried out in 1975. This study describes the

comparative contact and residual toxicity of phosphamidon and iodofenphos.

METHODS AND MATERIALS

SPRUCE BUDWORM ADULTS — Spruce budwerm larveae, in the 3rd and 4th instar,

were collected for rearing adults in the field from the Ottawa area. The
larvae were kept at room temperature and young, green white-spruce foliage
was provided as food until they reached the 6th instar. At this point,
the laxrvae were placed on a synthetic diet and vere kept in a growth cham—
ber at 20-21% » 70% R.H., and a photoperiod of 16 hours. Pupee were
collected, sexed, and the date was marked daily, and the male pupae vere
placea for epproximately cne day into a cold room et 5°C and 70-80% R.H.
The emergence tock place in a cage, kept at room temperature (24°C) , and
from vhich the moths were rermoved daily. Adults used in experiments

were 24 to 48 hours old.



TREES - Four to five vear old white spruce, Picea glauca (Moench) Voss.,

were transplanted into pots, from the Kemptville Forest Tree
Nursery of the Ontario Ministry of Natural Resources. The trees had an
even, cone-shaped crown and a height of about 50-60 cm, and they were

potted for at least two weeks before their use in the experiment.

INSECTICIDES AND THEIR FORMULATICNS — Phosphamidon, 90% A.I.; and

iodofenphos (NUVANCL 20U), 20% A.I. EC, were used in the study. The
details of their dilution for contact and residual toxicity studv are
as follows:

Contact Toxicity: The phosphamidon and icdofenphos were diluted to

0.5% and 1.0% A.I. concentrations, respectively, with solvent AR 60 G
(an arcmatic solvent) containing 0.5% Dupont oil red dve.

Residual Toxicity: Phosphamidon was diluted to 0.3125, 0.625, and 1.25%

A.I. with a solvent sclution that consisted of 80% ethylene glymol,

20% Dowenol and contained 0.1% of Rhodamin B dye. Todofenphos was dil-
uted with pure Dowanol to concentrations of 0.5, 1.0 and 2.0% A.T. and
it also contained 0.1% of Rhodamin B dve. Insecticide solutions were

stored in refrigerator right after mixing.

INSECTICIDE TREATMENT —

Contact Toxicity: The adults were spraved under rodified Potter's tover

at different rates of application (0.1 to 1 GPA). A total of 30 adults
per dose vere used in three replicaticns of 10 moths each. Each repli-
cation had 5 male and U ferale roths approxiimatelv 24 ©o 48 hours old

in age. The roths were anaesthetized vith CO, and placed on the filter



paper for spraying in the tover. The moths were covered with a % inch
resh wire screen in order to keev them in position inside the tover.

The dosages were calculated from deposits cn filter papers sprayed prior
to spraying of adults. The adults were transferred into transparent
plastic cups (85 x 75 mm) for cbservations.

Residual Toxicity: The trees were sprayed and placed outside for weath—

ering of residues. The biocassay of residues was dane immediately after
treatment, 0 days (approximately 4 + 2 hr), 3, 5, and 10 days. OCne

tree for each concentration of insecticide (or dose) was treated, three
wi{;_h phosphamidon and three with icdofenghos. The insecticides were ap—
plied to the trees in a sprav tower equivped with a micron nozzle, from
Ciba Turbair Hand Sprayer, that was calibrated to deliver a volume of
spray that was equivalent to one gallon per acre. Phosphamidon was ap-
plied at a dosage that was equivalent to 2, 1, and 0.5 oz. A.I./acre and
the dosages' for icdofenphos vere 3.2, 1.6, and 0.8 oz, A.I./acre. Follow—
ing the spraying, the trees were carried outdoors for exposure to the
weatheringelements and small amounts of voung foliage were clipped from
each tree ‘at the end of each weathering period (0, 3, 5 ,» and 10 days)
and placed into marked plastic dishes equipped with perforated, clear
snap-on lids. Care was taken to avoid clipping of branch tips that were

hidden or shedowed by other branches.

OBSERVATIONS -

Contact Toxicity: The treated moths in transparent plastic cups were

placed in a growth chenber maintained at 24°c, 70% R.H. » and a photo—
period of 16 hours. PMortality counts were taken at 24, 48, and 72 hours
and corrected for check or control mortality according to Abbott's

formila.



Residual Toxicity: The treated foliage was clipped for each veathering

period and placed in marked plastic dishes equipped with a snap-on 1id.
The lids were perforated with a needle for aeration. Four samples for
each weathering period were taken for each dosage, i.e. there were four
replicates for each weatherino period. Ten spruce bhudworm moths were

used for bicassay of each replicatién, i.e., a total of 40 moths per dose
for each weathering period were used except for 10 days observaticn,

when only 5 moths vere used due to poor availability of adults. The ratio
of female and male moths was approxirately 1:1. Mortality counts were
carried out at 24, 48, and 72 hours after insect addition. The dishes
containing treated foliage and the roths for observation, were kept at

room terperature with no additicnal light.

RESULTS
The results for contact and residual toxicity are presented in
Table 1-8.

Contact Toxicity: Table 1 & 2 give data on contact toxicity. It is

clear from these tables that icdofenphos is approxirately 4 tires less
toxic than phospharidon to adult spruce budworm. Iodofenchos is also
slow acting as carpared to phosphamidon.

Residual Toxicity: Phosphamidon was apolied at the rate of 2, 1, and

0.5 oz/acre (Table 3, 4, & 5) and iocdofenphos was applied at the rate
of 3.2, 1.6, and 0.8 oz/acre (Table 6, 7, & 8). There was high ccntrol
mortality in experirents with icdofenphos. It is clear from these ex-
periments that iodofenphos, even at lover dosages (0.8 oz/acre) gava
higher residual toxicity than higher dose ( 2 oz/acre) of phosphamidon
(Table 3 & 8); Resicual life of vhosphamidon is shorter than that of

iocdofenphos.



Taking into cansideraticn both contact, and residual toxicity,
and method of application in field, phosphamidon appears to be better
than iodofenphos for air to air control of adult spruce budworm due to
its higher contact toxicity. Tcdofenphos may be better for the control
of adults alighting and flirting cn the trees, as this will afford longer

residual toxicity than phosghamidon.

AM@MWE@T

The authors are grateful to Dr. J.J. Fettes » Director, Chemical
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TABLE 1

—6-

CORRECTED PERCENTAGE MORTALITY

Experiment Number SBA-15

Date Sprayed  Ju/y /% /975
. y

Insecticide P /703’,0/70}77/'0/0!'7
Concentration 05 %
24 HOURS 48 HOURS 72 HOURS
GPA Dosage Dead/ % Corr. Dead/ P2 Corr. Dead/ % Corr.
ug/cm? Total Mort, Z Total Mort. y4 Total Mort. 7
(T) Mort. Mort. Mort.
,B /12 _ 16 18
2 3/ 39 30 31 S2 ) 3/ 6l 47
é 9 13
-2 Go| 20 | 3 30 | 30 | 20 |30 | 43 | 12
20 oy 24
- £ Jo| 67 | 6l |G| 80 | 77 |ZG0| s0 | 73
30
-5 30 | 100 | 100 100 /00
30
-8 30 | 100 | 100 100 /00
30
1-0 3o | loo | 100 100 /00
CONTROL L 4 /
(c) 30 | /13 30| 13 30 | 7
REMARKS : (L [@2) | SBA-= Spruce budworm gdult from field Yote: Corr. I Mort.
Chk'd for collected materiql . =L . 150
105
-Somputer_analysis

{tbbott’s Tor—ula)
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TABLE 2 CORRECTED PERCENTAGE MORTALITY

Experiment Number SBA -] Date Sprayed Julyv S 1975
7 7

mseccicide _Nuvenal [, /odofenphos )
Concentration 1.0 %
24 HOURS Aé HOURS ~ 72 HOURS
GPA Dosage Dead/ A Corr. Dead/ 7 Corr. Dead/ A Corz.
1.x‘c_',/cm2 Total Mort. % Total Mort. A Total Yort. 7
(T) Mort. Mort. | Mort.
. 3 T RN
30 | 10 3 30| /3 6t | 30 33 28

0

2 19
30| 7 0 30| 30 25 L"30 | 63 | 60

1

iz .

- &) ’31 3 0 731 23 17 % 71 |69
S

8

5 26
Sol 7 | G| 57 | su |50 )| 87 | 8¢

px) 19

: 83} o | oz |55 1 | as |50 91 | o
9

1-0 2057 o7 | es |FG0| 90 | 89 |ZB0)| 97 | 97

/

CONTROL 2 2 2
(©) 30| 7 30| 7 30| 7
REMARKS : (1) | (2) |SBA = Spruce budworm adult lr""’”"‘ -Field Yote: Corr. I Mort.
. T
Chk'd for collected material . = f@f—f z 1C0
computer analysis : (é.bb;t"= Tormula)
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TABLE & | 1075' ) ReSTOUAL Toxzcrry or O 625, /7/7 °~§0/ hamiclon, | 1o seroce subvori AbvLr

PERCENTAGE MORTALITY ‘AFTER 24, 48, AND 72 HOURS EXPOSURE TO TREATED ."."f’.’?‘:‘%.:’/f’??.‘?é—.. ve.... TOLIAGE

——— - - Gy e amee .- . e -

i INSECTS REXEASED
INDICATITD WUMVELER
Ci" DAYS ATER :
, SPRAY * : 24 , : . 48 ~ 72
OR WEATHERING . ' ' '
PERIOD IN DAYS

0 o - los 184 . 3L6
. 3 . eo. ... . 300 . . ... 450
s . ....e0.. . ... . S . Ao
| o . .. _..lo0. ... oo . . 00

* Trees sprayed at the rate of / ‘gallon per acre. The insecticide solution(s) had 0.62§ % of active ingredient. Rate of Application /O oz./a

-

CONTROL MORTALITY: O. 0/ to l75 % R

. NUMBER OF TREES USED: | (+1 FoR ALL CONT ROLs) e
NO. OF SAMPLES FOR EA. WEATHERING PERIOD: . u (+L|- FoR CONTROL OF ALL 3 CONCENTRAT)DNS OF ?HOSP'HAM’DDN)

NUMBER OF INSECTS USED: 14O (+ |40 FoR CoNTROL OF ALL 3 CONCENTRATIONS OF PHOSPHAMtDON)

i . WEATHER DATA FCR O DAY TEST PERICD Average or Total
/,"/;?; mmr&t‘dlc. ORI SR I A BN NI B B OJ?&?oFoo- . '3.2. vso uCo
. D""Dolntl.'0Ol.'0"00"""'60."‘."""05‘0'C' o

Pain .67 in  H2.Y ram

L I S I I N N A A N B N A 2N S RN B R R I I B B )

Sm1 ‘11—nc~ooooov"otnoc‘ov"OiocloooototqoOobcr

wiy - -
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TABLE 5 . ( 1975 ) RESIDUAL ToxIcITY or &i3/2 / /0'605/9/7*4’3‘{/9./‘?"’ ... TO SPRUCE BUDWORM ADULT

PERCENTAGE MORTALITY -AFTER 24, 48, AND 72 HOURS EXPOSURE TO TREATED ."."‘ﬂ L SPRUCE. .. ... .. TOLIACE

~— b e———

I‘.n.uC“S 1\.;].4... ’l.-D
IC"\T.:') NUMZMWR
O DAYS APITER
“geRay 24 . . , 48 72
OR WEATHERING . : '
PERIOD IN DAYS

o 5o . dee 300
3 A ko0 380
5 ) o 0o .. do . . o
10 R ~X < A . ... 00 00

* "‘rco rraycrq at the rate of / callon per acre. The mscctlcme solutlon(c) had O. 3125 % of active ingredient. Ratc of Application

CONTROL MORTALITY 0.0% to 17.5 % o
NUMBER OF TREES USED: ! (+1 FoR ALL CONTROLS)

NO. OF SAMPLES FOR EA. WEATHERING PERIOD: (-1-4 FOR CONTROL OF ALL 3 CONCENTRATIONS OF PHQSPHAMIDON)

NUMBER OF INSECTS USED: 40O (-qu FoR CoNTRoL OF ALL 3 CONCENTRATIONS OF PHosPHAMlboN) ‘

WEATIER DATA FOR 1O DAY TEST PERIOD Average or Total

mra.tuer'ov00tuovvvv-c.o:Y...,,.,.’.z:z..s...
DawPo.mu....,.,,,,,,,,,““_GO"F 15.5°C

"C'l'l.'..ll'QO

H2.Y mm

u‘.rlooltcoc'nl'OO'OOQOIOOQOOOCO 0'00'0'05"0.

—— .
. K \
. ’S‘.u]slll-ﬂnc'nootqooto000.’--000‘000»00000790tooo

Tia

0

(W]

[

0
i

9]
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mee 6 ( 1975) RESTUAL TOXICITY OF % 2%.1 .‘?dof '405 TO SPRUCE BUDWORM ADULT

PERCENTAGE MORTALITY -AFTER 24, 48, AND 72 HOURS EXPOSURE TO TREATED .”*’H’ TE 3/”’,’{?.5.-...... FOLIAGE

———— - ——— PR — . et — e o & i S e ¢ o S e e et e o e 4t =8 e« o

I‘C"ECI’G RELEASED
INDICATIID WUMVIER
OJ DAYS AMTER :
SPRAY * - 24 _ , _ 48 : 72
OR WEATHERING ‘ ' '
PERIOD IN DAYS

0 S 37.5 32.5 9.5
s ... .. .. . teo . 37.5 1.5
s . _loo. 22.5 22.5
oo N 2 20 0.0 oo

i
-
i
'

* Trco': spfaycd at thc rate of I gallon per acre. The me‘ctlca.de °olutlon(°-) had £.© % of active ingredient. Rate of Application 3.2 oz.lacre

CONTROL MORTALITY: 0.0% to 55.0 % - | SR
NUMBER OF TREES USED: | (+1 FOR ALL CONTROLS)

:NO. OF SAMPLES FOR EA. WEATHERING PERIOD: H (+ 4 FoR CONTROL FoR Au. 3 CONCENTRATIONS OF IODOFENPHOS)

NUMBER OF INSECTS USED: |40 (+ 140 FoR CONTROL FoR ALL 3 CONCENTRATIONS OF IODOFENPHOS) '

. WENTHER DATA FOR |O DAY TEST PERIOD Average or Total
. 0
m(:'mraturc'tcov.oc'ootocll00070000000'010010.030

POlt _”'”““.“'.'.Q..O'C:E“”',.S.g.oc
D“J‘ Ol.'l'.l0\00...".0..00""7“".."{:;.?.)’1"1

9.4 hr

'”~ SU.q nmc.;-ccoootocouovooo0000°l0000000700000

Wiy~ -
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TABLE 7 (1975 N,SIDL L TOXICITY OF . /../.C?.“Z/?f?.. /705 TO SPRUCE BUDWORM ADULT

PERCENTAGE MORTALITY -AFTER 24 48, AND 72 HOURS EXPOSURE TO TREATED ‘V:‘(....:S.PRUC’:

INSECTS RELEASED
INDICATED NUMBER
OF DAYS AMNTR '
SPRAY & 24 : o 48
OR WEATHERING -
PERIOD IN DAYS

0o . AS . 650

S Ts . 350
s U S B A M
oo o000

e e s s 0900 FOLI[LGE

7.5

€5.0

| 0; o

* Treas sprayed at the rate of [ gallon per acre. The insecticide solution(s) had [.O % of active ingrcdient. Rate of Application /. &

CONTROL MORTALITY: 0.0% to 55.0 %

NUMBER OF TREES USED: | (+1! FoR ALL CaNTRox.s) o
NO. OF SAMPLES FOR EA. WEATHERING PERIOD: H (_-l-l-!- FoR CONTROL FOR ALL 3 CONCENIRAIIONS OF loDoFCNPHos>

" NUMBER OF INSECTS USED: [HYo (+ ILlo FoR CONTRoOL FoR ALL 3 CONCENTRATIONS OF loDoF:NPHos)

WEATHER DATA FOR 1O DY TEST PERIOD Average or Total
2‘" 0.0 '?OC
15.5°¢

5°

T(:P.'L’Dcrature.”............... tov'ooo
O

Dﬁ" POLnLQ'QCO."0"..".'0".l.".‘.'

P

1 min

.

A
Eh
‘MJ\’UOOOOCll..C.ll."..'."..‘:l‘.‘l'.'.

‘.\‘," .

*=

.

.o !
SL‘.."IS]'!J.."IQ......-,'...........o.oo'o'....lz..’..

Wi -
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TABLE 8 - ( 1975) mesmoual toxzerry of Q8 /e OC/O/[ ¢ ”’P‘L’.?.S:... TO SPRUCE BUDWORM ADULT
PERCENTAGE MORTALITY -AFTER 24, 48, AND 72 HOURS EXPOSURE TO TREATED .AVH! ?'.E. SPRUCE........ FOLLACE

INSECTS RELEASED
DNDICHTED NUMBER
OF DAYS ARTER : ' -

SPRAY * 24 , , 48 ' 72
OR WEATHERING . ’
PERIOD IN DAYS

0 oo . 550 x5 -

3 b0 L A0o s
s . As e 200 .
10 5.0 S 5.0

* '“rcc“: soraycc. at the rate of | gallon per acre. The insecticide solution(s) had ©.5 % of active ingredient. Rate of Application &.& oz./acre

CONTROL MORTALITY:0.0% to 55,0 %

‘NUMBER OF TREES USED: | (+1For AL comnous)
NO. OF SAMPLES FOR EA. WEATHERING PERIOD: 4 (+Ll- FoR CoNTRoL FoOR ALL 3 CONCENTRATJONS OF IODOFE.NPHOS)

NUMBER OF INSECTS USED: 140 (4140 FOR CONTROL FoR ALL 3 CONCENTRATIONS OF IODOFEN'PHOo_)

WEATHER DATA FCR 1O DAY TEST PERIOD Average or Total

0] °
T&‘mratureo0lo000000000000000700;;‘!000.zo%v?ttc

¢] o
D:"v‘t' POint-a.o--.....-o-......o-Qo'F:oo-olcSo‘osooC .
-'a.:vlntohtol.!!ooooootcbvooﬁuo 7000'000“!"?’&’”’“

L}kr

‘ Sll"l"hlnc.ne...”.o.c.....-u.oun-....q..-o

* Wb - -
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