
584 NOTES

The following further measures are, in the opinion
of the authors, worth consideration:

(a) Face masks made of nylon netting may be
supplied to labourers to further reduce the area of
exposure.

(b) In this region the weather is rather cold in
February and pleasant in March but very hot and
humid in April and May. Labourers, therefore,

find the use of the protective clothing described
above pleasant in February and tolerable in March,
but intolerable afterwards, when they greatly prefer
to work without capes, relying on twice-daily
bathing for safety.

(c) Light nylon socks are recommeded for
spraymen as they may enter houses when wearing
socks though not shoes.

The Larvicidal Effect of Phenylthiourea against Resistant and Susceptible
Housefly Strains
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The use of toxicants negatively correlated to one
another in regard to resistance has been suggested to
control resistant insect populations.b Since one
compound would be effective against individuals
resistant to another, all resistant individuals would
soon be eliminated.

Recently three such compounds have been pro-
posed. Diisopropyl tetrachlorophosphate was found
to be more toxic to a DDT-resistant housefly strain
than to a susceptible one.c Unfortunately, a repeti-
tion of these experiments with other strains showed
no such correlation.d

Cetyl bromoacetate was twice as effective against
resistant strains as against two susceptible ones.e
However, Keiding,f repeating these experiments with
several Danish strains, could find no negative
correlation between tolerance to cetyl bromoacetate
and resistance to DDT, y-BHC (Lindane), and
diazinon. His results even suggest a positive correla-
tion. Bettini et al.g also could not find any negative
correlation between resistance to chlorinated hydro-
carbons and cetyl bromoacetate.
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Ogitah has shown that DDT-resistant strains of
Drosophila melanogaster were more susceptible to
phenylthiourea (PTU) than susceptible ones. He
found the gene for PTU susceptibility to be
located in the same gene allele as DDT resistance.
It was of interest to determine whether these findings
applied to another insect as well.
PTU is not an effective larvicide. Minaeff &

Wright i report that fabrics treated with a 2%
solution of PTU in acetone protected them against
larvae of the webbing clothes moth, Tineola bisellialla.
Bushland i showed that PTU was effective against
newly hatched larvae of the screw-worm, Cochlio-
myia americana, only at concentrations of 1700-3000
p.p.m.; and Hoskins et al.,k working with larvae of
the fleshfly, Lucilia sericata, found that PTU pro-
duced a mortality of only 73 % even at a concentra-
tion as high as 31 250 p.p.m.
PTU did not kill any adult flies by topical applica-

tion of concentrated solutions or by residual tests.
It was therefore incorporated into the larval medium.
Housefly larvae were reared by the Peet-Grady
method I at 24°C and 60% relative humidity. One-
tenth of a millilitre of fresh fly eggs was added to
160 g of rearing medium in a one-pint, wide-mouth,
Mason jar. The number of pupae developing

h Ogita, Z. (1958) Botyu-Kagaku, 23, 188
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k Hoskins, W. M., Bloxham, H. P. & Van Ess, M. (1940)
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1 Soap blue book, 1947, New York, McNair Dorlund,
p. 205
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from these eggs was counted. Preliminary results
had shown that over 95% of the pupae always
emerged as adults.
The following housefly strains were used:

Stauffer; Lab I; m CSMA DDT-susceptible
DDT-; D ±++m DDT-resistant
Dieldrin Dieldrin-resistant
Lindane Lindane-resistant
Malathionm Malathion-resistant

As far as it is known these strains are not related
genetically.
Eastman Technical Grade l-phenyl-2-thiourea

was used in all experiments. The amount necessary
to obtain the required concentration was weighed
on an analytical balance and thoroughly mixed with
the medium by an electrical mixer for 15 minutes.
The following concentrations were used for each
strain: 1700 p.p.m., 2125 p.p.m. and 2550 p.p.m.
Each concentrations was replicated 2-4 times. The
number of pupae developing from each of these
concentrations was counted and compared to the
number emerging in untreated control jars. These
data were then plotted on millimetre paper, and the
concentration giving a 50% reduction in the number
of pupae emerging was extrapolated.
The accompanying table shows that there was no

correlation between susceptibility to PTU and
resistance to DDT or other chlorinated hydro-
carbon insecticides. The DDT-susceptible CSMA
strain was more susceptible to PTU than the two
DDT-resistant ones. For the DDT-susceptible
Stauffer strain the opposite was true. The suscep-
tible Lab I strain showed the same PTU-susceptibility
as the DDT-strain.

In the case of the malathion-resistant strain all
three concentrations used gave almost complete
kill. Its high PTU-susceptibility is probably due to a
strain characteristic without any connexion with
resistance.
PTU is not a good larvicide for houseflies. For

some strains a concentration of at least 2550 p.p.m.
is required to give a significant reduction in the
number of larvae.
PTU seems to depress the rate of growth of house-

fly larvae. Larvae in jars with the higher PTU con-
centrations developed much more slowly than larvae
in the untreated medium. Third-stage larvae intro-
duced into medium containing 8500 p.p.m. of PTU
did not feed, but died or pupated at a small size.

m Obtained by courtesy of Miss L. Zigrone, Illinois
Natural History Survey

EFFECT OF PHENYLTHIOUREA (PTU) AS A LARVICIDE
TO RESISTANT AND SUSCEPTIBLE HOUSEFLY STRAINS

Number of pupae developing
from 0.1 ml of eggsa Concentration

Fly strain Concentration (ppm.) giving
of PTU in rearing 50 % reduction

Control medium (p.p.m.) of larvae

1700 2125 2550

Malathion b 389 0 0 0
308 2 0 0
160 0 0 0
360 4 1 0

average 304 2 0 0

CSMA 752 163 41 1
609 164 65 3

average 680 164 53 2 1130

DDT 514 220 110 12
500 125 38 11
570 203 95 37

average 528 183 81 20 1300

Lab. 342 105 56 18
280 115 32 21

average 311 110 44 20 1300

D+++ 430 197 273 178
456 217 90 118
518

average 468 207 181 148 1450

Dieldrin 639 276 271 163
664 240 320 0

560 236 109 114

608 261 0 90
average 618 253 175 92 1500

Stauffer 511 203 54

500 71 60
558 364 167 162
480 236 147 100

average 512 219 157 94 1550

Lindane 604 208 205 90
490 226 30
525 296 240 194
422 230 135

average 510 240 223 112 1650

a Zero (0) indicates that no pupae developed. Blank spaces
indicate that no experiment was carried out at the concen-
tration shown.

b Although PTU is apparently very effective against the
malathion-resistant strain, the fact that only one such strain was
used in these tests makes it impossible to draw any final con-
clusions. The data are presented for the sake of completeness.


