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Attractants. IV. Yasunosuke IKEDA _ (Takamine Laboratory, Sankyo Co., Ltd. Yasu-cho,
Shiga Pref.). Received May 27, 1958. Botyu-Kagaku 23, 99, 1958. -

18. ZARICHIT IRDBOBEIE
i TR, 33. 5. .27 e

PUAELIEIE 2513 5 B O SRRELIC 34 UTA = N2 8 ED & 5 RIS % RF o B 413

ERAWTHAMICHER LI
- BERERRUIN,
DDT lC lib>ﬂ > THIIS ﬂofﬂmb’ﬂ 5“7--

%@}dmy

.The repellent properties of certain resxdual
insecticides have long been considered as a matter of

. great importance, since the repellency is sometimes

of considerable moment in increasing or decreasing

the effectiveness of an insecticide. If an insecticide
has a strong repellent power, insects will leave
the material before they take up lethal doses, or,
they won't even approach the sprﬁyed materials,
so as to decrease ‘the insecticidal efficiencies of
the named drugs. . .

It has already been recognized that the ch]éfif
nated hydrocarboninsectici&es act as repellent or
attractant to houseflies’'” - and ' thrips'. y-BHC'
was found to be repellent to larvae of blowfly!
and antsP. DDT was acting as a termite repellent,-
* and wood samples‘ which had been soaked in 2%
benzene solution of DDT were immune from
With

reference to natural derivatives such as pyrethrins,

termite attack for as long as one year!®,

it was found that pyrethrum reduced the biting
and landing of mosquitoes” and tsetse flies®
when applied on the skin, as well its vapors
deterred Anopheline mosquitoes from entering
sprayed huts!®, In the previous papers®®, the
author reported that certain insectici&eé were
highly effective in repelling: adult houseflies.
Some insecticides, such as pyrethrins, retained their’
repellency for extended periods. In the expéiimént,
the repellent effects were measured gustatory
or o]factt;ry by using the lactose pellets.

1In the present paper, the author has dealt with
the olfactometric tests for vapors of the named
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insecticides against adult houseflxes

The author wishes to express his apprecxatlon
to Dr. O. Shinoda, Prof. in Osaka University of
Liberal Arts for his kind guidance and eﬁcomagé-
ment given him during the course of the present
Work The author is also deepiy indebted to the
director N. Kumasawa of - this laboratory and Mr. _
Y. Hamada, the chief of chemical laboratory of
this company for their helps. '

Melhocis and Materials

The insect used was the adults of the common
housefly, Musca domestica vicina Macq., which
Kave been bred in the laboratory. ]

In the case of the test, . 20 female fhes of 2 to
3 days old were used for each test.

The insecticides adopted for test were DDT
(tech. pure, -recrystallized),” y-BHC (pure),
dieldrin (tech. pure), chlordane (tech. pure),-
o-dichlorobenzene (tech. pure), sulfoxide (tech.

- pure), pyethrum extract (containing 17.42 of
" pyrethrins), allethrin (tech. 97.7 % ), and’ Crag
_fly repellent, butoxypolypropylene g]ycol one of

the fly repellent. widely used.

Test formulations were made by dxssolvmg each
material in acetone at a rate of 25, 50, 100 and
200 mg in each of 1cc of test solution respectively.
Only o- dichlorobenzene was used as pure state,
since it escapes in vapor with the. evaporanon of
acetone in a very short-time.

The olfactometer employed was the T-tube type,
as shown in Fig. 1, according to the principle
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Fig. 1. Diagram of an olfactometer for

"houseflies and other smaller insects : .
(A) air inlet, (B) blower, (C) flow-meter,
(D) saturation chamber, (E) test chamber,
(F) air outlét, (G) insect entrance, (H)
annexed insect chamber, and (I) light. To’

set off the experiment, flies which are

" contained in tube (H), are drawn into test -

 chamber by an electric lamp at (I).

of McIndoo’s Y-tube%!2,

diameter and 48cm long - with an air outlet

A glass tube 3.4cm in

vertically upward and an insect entrance attached
at the center of the tube. The satuga'tion-chamber‘
@ons_isted of glass bottle of 500 cc capacity. - The
’ boftle was clpsed with a cork stopper, and was
connected to both ends of ‘the T-tube by a short
glass tubing. o '

. The parallel streams of air are passed through

a set of two 500 cc bottlés, one'of which is empty

while the other contains an’ insecticide to be tested.

Y Table 1.

B~

The air flow in the T-tube averages 1,800cc
per hour. The test is carried out at the room
temperature. The air is passed through a saturated
NaCl solation, .so as to- keép the humidity
relatively constant. o .

A folded filter paper of 7.5%12cm (90 cm?) is
soaked with 1cc of acetone .solution.of a given
amount of the test insectiqide.'The impregnated
paper is eprsed in air to let certain solvent
evaporate up, and is placed in the saturation
bottle. Air is flowed for ten minutes before flies

are \introduced ‘into the test chamber. They are

< drawn into the chamber by an electric lamp from

‘opposxte side of the chamber out of the container,

after which tests are carried on in a dark, the
T-tube bemg examined under dim light at intervals
30 minutes. )

" The criterion of reaction was based on the
reaction of insects to odorous air diffusing through
one arm from a saturation bottle containing the

test irsecticide and odorless aiir through the other.

Results and Dlscusswn
The evaluation of repellence . or attract:on ‘is
based upon the numbers of flies which .enter in
either the odorless (check) arm or the odorous
(test) arm. The resulis are shown in Table 1 and 2.

Reaction of the female houseflies, Musca domestica vicina Macq., to the odors

of certain insecticides in an olfactometer. At 21.0—24.0°, relative humldxty 72.0—80.0 25.

Results of five replicates.

Reaction Percent

. D -
Material mogs;i: Tendency* ] After 30 mins, After 60 mins. -
90 cm? | Attrac- | Ni eutral- | Repel- | Attrac- | Neutral- | Repel- | Attrac- | Neutral- | Repel-
tion ity .| lence tion ity lence | tion ity lence
e %88 £%(5) g -— —_ '62. 0 — - 80.0 —_ -
© AT . — — | 1000 — — | 950 - -
£.#-DDT | T59 | 75,0 — — |0 | — — | 90| — —
25 58.0 — —_ 80.0 — — 85.0 - —
%88 —_ 50.0 - 32. 0 - —_ 53.0 — —
i - 50.0 | — 0.0 — — | 920 - —
_yBHC | "5 1 50. 0 — | &0 — — | 850 — | =
25 —_— 50.0 — - 50.0 — — 50. 0 —
o o so| = | T |&o| = | T |&e| = | =
R ) — — ) — — | 57.0 — -
v Dieldrin | "5 |70 | gpp | — | 840 | | — — | 8to — —
25 —_ - 50.0 —_ —_ 50.0 — — -50.0 - —
T 200 — o | B0 | = — 530 | — = 57.0-
: —_ 3 C— — 50.0 — - 50.0 f—
Chlordane 50 | — 50. 0 - - 50.0 —_ — 50.0 —
25 —_— 50.0 — — 50.0 — 60. 0 —_ —
N 200 —_ —_ 100.0 — —_ 100.0 - — 100.0
o-Dichloro- 100 . —_ —_ 100.0 —_ — 100.0 — 100.0
benzene 50 - —_ 100.0 — —_ 90.0 - — 95.0
. 25 - — 75.0 _— — 68.0 — 50.0 —_

* Reaction at first instant of flies were drawing

.the air was in operation.

100

into the test chambar where circulation of
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Table 2.  Reaction of the female houseflies, Musca domestica vicina Macq.,

to the odors -

of certain insecticides in an olfactometer. At 21.0—24.0°, relative humidity 72.0—80.0 22.

Results of five replicates.

Reaction Percent

. D
- Material mzsgi: Tendency* After 30 mins. After 60 mins.
90 om? | Attrac- | Neutral- | Repel- | Attrac- Neutral- | Repel- Attxac- Neutral- | Repel-

tion ity - lence tion ity lence tion ity ” lence

?OO — 50.0 — | s0.0 — — | 720 — -
. 00 —_ 50.0 - —_ - 50.0 — 60.0 - -
Sulfoxide | “50 | _ | 500 | — | s80.0] ~— — | =7 | moved | —
25 —_ moved — —_ moved -_ 80.0 - —
208 60.0 —_ Eod 72.0 —_ —_ 72.0 - -
. 10 - 50.0 —_ . 90.0 —_ — 90.0 — —
Allethrin | %55 | _ | 500 | — |e00 | — — | 7o | — —
25 — moved — — 50.0 — — | 50.0 -

- 200 . . : .
. . ~100 —_ 50.0 —_ 70.0 —_ —_ 62.0 — o
Pyrethins| - "5 | _— | 500 | — | 610 | — — | 600 | — -
25 60.0 - — — 50.0 —_ —_ moved -
200 | — 50,0 - - 50.0 — — . 50.0 —

Cragfly | 100 | — 50. 0 — — — 70.0 |- — - 85.0

repellent 50 — 50.0 — — — 60.0 — 60.0
23 - moved — — 50.0 — - 50.0 —_

DDT. DDT seems to be significantly attractive
to the flies but,
90 cm?) is used, their response to the odor is
thickskinned. ’

when the usual dosage (25 mg/
both repellent or attractive,

y-BHC. 1t is somewhat. attractive ‘to flies,
though not so significant. .
Dieldrin. Experimentally, this material. is

slightly attractive when excessive dosage (200 mg
and 100 mg/90 cm?) is used. When the usual dosage
is used, it is neither attractive nor repellent to
flies. '

Chlordane.
highly significant where heavy dosage (200 mg/

The repellency of chlordane is

90 cm®) is -used, but for the usual dosage it is
comparatively neutral in effectiveness.
o-Dichlorobenzene.
to flies,
also observed. When the flies perceive the odor
they are highly strung, and moribundity or
knockdown occur during the next 60 minutes.
Knockdown or moribundity of flies observed after
60 minutes was 502 in 200mg and 100 mg/90cm?,
409 in 50 mg/90 cm? and 3024 in 25mg/90 cm? in
each dosage. When a dosage of 25mg/90 cm?® is
used, they excite but slightly. Thus, o-dichloro-
but,
since it is too volatile, it may be of no use as a

benzene is highly repellent against flies,

repellent.

This is extremely repellent
but a considerable fumigant effect is -

. Sulfoxide. Sulfoxide appears neutral in effect.

Allethrin and Pyréthrins. No significant effects,
are observed for
allethrin and pyrethrins. Rather they may be
attractive. From the results obtained, it may be
somewhat considered these are not vapor phase
repellent, but act upon gustatory sensc organs of
flies. '

Crag fly repellent.
for Crag fly repellent was not so significant.
When the flies perceived the odor, they are only
slightly excited. Practically, it must act primarily

In these tests, the result

as a gustatory repellent upon the flies.

From the results obtained, it may be considered
that chlorinated hydrocarbon insecticides were
not vapor phase repellent. Experimentally, these
materials were attractive or repellent to flies where

' heavy dosages were used, but in the case of the

usual dosage, no significant evidence of attraction
or repellency can be observed for all insecticides

tested.

) Résumé
In the present paper, the author dealt W1th the
ol_factometpc‘tests of certain_volatile insecticides
against the adult houseflies bred in this laboratory.
The olfactometer employed was the T-tube type.
The repelleﬁcy of chlordane is highly significant
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where heavy dosage was used. o-Dichlorobenzene

is also extremely repellent, but its activity duration B

" is-very short even if it is applied in relatively high

“concentration. At the same time it has fumigant

_ éffect, and about 5026 of knockdown or moribun-" -

-dit'yv occurred following the exposure of flies for

test periods of 60 minutes.

DDT and. dieldrin are significantly attractive

‘to flies. When the flies perceivéd the odor, they.
follow the direction of source of the odor. y-BHC
_is also ‘somewhat attractive,
significant. Results - for sulfoxide, .allethrin and
pyrethrins were not sigﬁificant. Crag fly repellent
is §omewhat more repellent than the others.

theraturc Clted

1) Brett, C. H. & R.hoades, wW.C.: J. Econ.

Entomol., 39, 663 (1946). -

-2) -Dethier, V.- G Chemical insect attractants

. and repellents, Blakiston Co., Phlladelphxa,
. pp 289 (1947).

"_3)' Det}uer, V. G Ann, Rev Entomol 1, ~

,'181 (1956)

though not so '

¥ o 28 H—1I

4)  Dicke, R. J., Moore, G. D.'& Hilsenhoff,
W.L.: J. Econ. _Entomo]., 45, 722 (1952).

 5) Findlay, G. M., Hardwicke, J. & Phelps,

A.. J.: Trans. Roy. ‘Soc. Trop. Med Hyg R
40, 341 (1946).
6) Ikeda, Y.: Botyu-Kagaku, .22, 323.(1957). )
7) Ikeda, Y.: Botyg-Kagaku, ‘23, 33-(1958).

8). Tkeda, Y.: Pyrethrum Post, (England)

' (in press).

9) Johnson, C G.: J. Trop. Med Hyg, 50,
32 (1947).

10) - King, W. V. & .Gahan, J. .B.:
Entomol., -42, 405 (1949).

11) - Loeffler, E. S & Hoskms, W.- M J.

39, 589 (1946).

I Econ. Entomol., 19,

J. Econ.

" Econ. Entomol. R

12) Mclndoo, N. E.:
© 545 (1926).

T, 13) Ribbands, C. R.: Bull Entomo] Research,

37, 163 (1946).
14) Rogoff, W. M.:
. 1065 (1952). _
15) Wo]gott, _G; N.: J. .Econ. Entomol., 38,
493 (1945). L

- J. _ Econ. Entomol.,. 43,

: vOn‘ the Repe“ént Efficiency of Certain Insecticides and. Their Mode of Action to Adult
Housefly. Insect Repellents and Attractants. V. Yasunosuke IKkrpa (Takamine Laboratory,
Sanl;yo Co., Ltd, Yasu-cho, Shiga Pref.). Received May 27, 1958. Botyu-Kagaku 23, 102, 1958. . ’

19, RBICHT 3REMOBRBMAL T BERIC DT
CimZEZL) (R4 kaz'zﬁlf?’“ﬁ) 33. 5. 275‘33!

Az oz RIS g 5 R

REEA] - AIFIIC VT 5@

ffﬂlﬁ\ #64: U‘ﬂ%’“f’ ﬁn&@\fi bUiRThEPHT bf-ﬁmx&@\@iﬁﬂlﬁ) 6,

EvbU/%7vzv/®4xnzmﬁTEEﬂ¢me&bT%M(ELBMT)Kiosmf

ﬁ@i‘%"@fsb\ TEZ2HL DI l/T..
I Tl o o 12,

. Althc;ugh extensive: effort has been expended to

find the repellent or attractive properties of

. certain- residual insecticides against varjous
. species of insects under laborétory conditions or
v in field tests,lthere still remained something,of
uncertainty in their actual_mode or the physio-
logical mechanism of repellency.

" In the previous papers—?, the author reported

on the repellency of certain insecticides to adult

itmoﬁmmmouremmommmwwsnnm %o

housefly. The térm repellency was used in
previous tests to refer to any oémplex of stimuli,
gustatory, tactile or olfactory, which results in a
laboratory method by using the lactose pellet.

. In this paper, the -author has dealt with the

olfactometric tests of certain volatile insecticides-

‘to adult houseflies to find out any correlation

between repellent and insecticidal efficiencies of

insecticides, and also to try to answer the question,
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